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FIFTH  GENERAL  MEETING,  MAY,  1886. 


SESSION  I.     (May  25th.} 

The  Royal  Society  of  Canada  hold  its  fifth  general  meeting  in  the  Railway  Committee  room, 
Parliament  Buildings,  Ottawa,  on  Tuesday,  May  25th.  The  President,  Dr.  Daniel  Wilson,  took-  the 
chair  at  11  o'clock  a.m.,  and  formally  called  the  meeting  to  order. 

The  Honorary  Secretary  then  read  the  following 

REPORT  OF  COUNCIL. 

The  Council  have  the  honour  to  submit  their  Annual  Report. 

In  the  month  of  May  last,  the  Council  appointed  the  following  gentlemen  as  members  of  the 
Printing  Committee,  viz.,  Drs.  T.  S terry  Hunt  and  Daniel  Wilson,  Sir  William  Dawson,  Prof.  Alex. 
Johnson,  Drs.  Frechette  and  Chauvoau,  an<]  Mr.  Thos.  Macfarlane,  of  whom  three  should  constitute  a 
quorum. 

The  following  Report  of  the  Printing  Committee  has  been  submitted  to  the  Council: — 

"The  Printing  Committee  have  to  report  the  publication  of  the  third  volume  of  the  Proceedings 
and  Transactions  of  the  Royal  Society  of  Canada,  which  appeared  May  22nd,  and  contains  G40  pages 
of  text  (being  a  little  larger  than  the  report  last  year),  and  not  less  than  thirteen  pages  of  maps  and 
plates.  They  would  note  also  the  great  number  of  pages  of  tabulated  figures  in  the  paper  on  the 
Longitude  of  Montreal,  the  printing  of  which  necessarily  caused  much  additional  expense  and  con- 
siderable delay.  Still  farther  delays  have  been  caused  by  the  great  amount  of  alteration  made  by 
some  writers  in  their  proof-sheets,  and  by  their  remissness  in  many  cases  in  returning  these  sheets. 
The  Committee,  under  all  these  circumstances,  have  reason  for  congratulation  in  the  fact  that  their 
task  is  completed  before  the  Annual  Meeting,  and  that  copies  of  the  volume  are  now  in  the  hands  of 
the  Society.  Their  thanks  are  due  for  the  many  courtesies  shown  by  the  publishers  Messrs.  Dawson 
Bros,  of  Montreal,  and  to  Mr.  R.  W.  Boodle,  the  acting  editor,  for  his  skill,  care  and  efficient  services. 

"  They  call  attention  to  the  fact  that  of  the  Report  on  Fellowships,  etc.,  which  forms  an  Appen- 
dix of  fourteen  pages  to  the  Proceedings  of  this  year,  750  copies,  printed  apart,  have  already  been 
distributed  to  the  members  of  the  Society,  to  Universities,  learned  societies,  and  others  interested. 

"  The  Committee  would  earnestly  recommend  to  all  the  members  of  the  Society  greater  care  in 
the  preparation  of  their  papers  for  publication.  No  paper  should  be  sent  to  the  Secretaries  until  it  is 
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in  *  completed  state  and  ready  for  printing,  without  farther  additions.  They  would  also  urge  that 
papers  should  bo  sent  in  without  delay,  in  order  that  printing  might  commence  at  once,  and  would 
recommend  thut  August  1st  be  fixed  as  a  date  at  which  all  matter  should  bo  in  the  hands  of  the 
Printing  Committee,  and  after  which  no  more  can  be  received. 

•  They  have  got  from  the  publishers  a  statement  herewith  appended  of  the  number  of  copies  of 
the  Volumes  I  and  II,  now  on  hand,  amounting  to  298  copies  of  Vol.  I,  and  327  copies  of  Vol.  II. 

"The  account*  of  the  Society  with  the  publishers,  up  to  May  22nd,  have  been  received  and  are 
herewith  submitted." 

MONTREAL,  May  22nd,  1886. 
The  Royal  Society  of  Canada. 

To  Dawson  Brothers,  Dr. 

For  Balance  a*  per  last  account $288  53 

Account  of  editing 327  00 

Foreign  and  domestic  freight,  express  charges  on  deliveries 331  61 

Stationery  3  75 

Case*,  packing,  shipping  expenses   85  90 

Binding  of  extra  copies 28  50 

Kxponses  of  committees 144  00 

1'ajK-r 1,391  25 

Postages,  proofs 58  37 

Illustrations 420  00 

Composition  1,606  53 

Press  work    303  50 

Cancelled  matter 50  00 

Alterations  from  copy 280  57 


$5,319  51 

ByCash 8235  00 

"       "    32800 

"       "    200  00 

"      "    '. 80000 

" 40387 

"      "    2,22748 

4,194  35 


$1,125  16 

A  special  copy  of  the  Transactions  for  the  year  1884  was  forwarded  to  Her  Majesty  the  Queen, 
through  His  Kxcellcncy  the  Governor-General,  and  the  following  acknowledgment  duly  received  : — 

OTTAWA,  April  19,  1886. 
J.  O.  BOCWKOT,  Esq.,  Clerk  of  the  Houte  of  Commons,  &c. : 

SIE,— I  have  the  honour  to  forward  to  you  herewith  a  copy  of  a  despatch  from  the  Colonial  Office, 
acknowledging  the  receipt  of  a  copy  of  the  Transactions  of  the  Royal  Society  of  Canada  for  the  year 
1884,  and  conveying  Her  Majesty's  thanks  to  the  Society. 

I  have  the  honour  to  be,  Sir,  your  obedient  servant, 

HENBT  STREATFIILD, 

(lOvernor-Generafs  Secretary. 
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[COPT.] 

DOWNING  STREET,  March  26,  1886. 

doi-erntr-General  the  Most  Hon.  the  MARQUESS  OP  LANSDOWNE,  G.  C.  M.  G.,  &c.  : 

Mr  LORD,— I  have  received  and  laid  before  the  Queen  your  Lordship's  despatch,  No.  50,  of  the 
23rd  ult.,  forwarding  for  Her  Majesty's  acceptance  a  copy  of  the  Transactions  of  the  Royal  Society  of 
Canada,  for  the  year  1884,  and  I  am  commanded  to  convey  to  the  Society,  through  your  Lordship, 
Her  Majesty's  thanks  for  the  volume. 

I  have,  etc., 

(Signed)  GRANVILLE. 

The  Honorary  Secretary  communicated  to  Professor  Bonncy,  the  distinguished  President  of  the 
Geological  Society  of  London,  the  fact  of  his  having  been  unanimously  elected  one  of  the  Correspond- 
ing Members  of  the  Royal  Society,  and  subsequently  received  the  following  letter  of  acceptance : — 

BRITISH  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE, 

22  Albemarle  St.,  LONDON,  W.,  June  18,  1885. 
To  J.  G.  BOURINOT,  Esq.,  Hon.-Sec.  Boy.  Soc.  Canada  : 

SIR, — Your  letter  of  June  2nd,  announcing  my  election  as  a  Corresponding  Member  of  the  Royal 
Society  of  Canada,  has  caused  me  no  less  surprise  than  pleasure.  I  should  not  have  deemed  myself 
worthy  of  so  high  an  honour,  and  shall  regard  it  as  an  incentive  to  render  myself  worthy  of  the  con- 
fidence which  your  members  have  reposed  in  me.  Pray  convey  to  them  my  sincere  thanks,  and 
express  my  sense  of  obligation. 

I  remain,  Sir,  yours  faithfully, 

T.  G.  BONNEY. 

During  the  past  winter  the  Council  had  the  honour  of  an  interview  with  the  Premier  and  other 
members  of  the  Government  of  Canada,  and  urged  on  them  the  desirability  of  continuing  the  grant 
of  $5,000  which  the  Society  has  received  for  the  last  three  years.  Several  members  of  the  Council 
addressed  the  Ministers  on  the  subject,  and  the  Premier  replied  in  very  satisfactory  terms,  expressing 
his  approval  of  the  work  already  done  by  the  Society,  and  his  own  opinion  that  it  was  deserving  of 
financial  assistance.  He  promised  to  bring  the  matter  to  the  attention  of  his  colleagues,  and  at  his 
suggestion  the  Council  addressed  a  memorial  to  the  Governor-General,  setting  forth  the  objects  and 
labors  of  the  Society  and  formally  praying  for  a  renewal  of  the  grant.  We  are  happy  to  be  able  to 
state  that  the  Government  has  placed  the  sum  in  the  Estimates,  and  we  have  every  confidence  that 
Parliament  will  approve  the  recommendation  and  pass  the  vote  in  due  form. 

The  Council  have  continued  to  cooperate  with  the  British  Association  in  pressing  on  the  Cana- 
dian Government  the  importance  of  publishing  Tide  Tables,  and  the  necessity  of  establishing  for 
this  purpose  stations  for  continuous  Tidal  Observations  in  the  waters  of  the  Dominion.  A  large  dele- 
gation, composed  of  members  of  the  Royal  Society,  of  the  Committee  appointed  by  the  British  Asso- 
ciation, and  of  the  Board  of  Trade  of  Montreal,  waited  on  the  Minister  of  Marine  and  Fisheries  in 
January  last,  and  gave  him  full  explanations  on  a  subject  of  such  great  interest  to  the  commerce 
and  marine  of  Canada.  At  a  subsequent  interview,  on  the  same  day,  with  the  Premier  and  other 
members  of  the  Cabinet,  arguments  were  advanced  in  favour  of  the  scheme,  and  information  given  on 
practical  points  connected  with  the  proposed  observations.  It  is  satisfactory  to  know  that  the  mem- 
bers of  the  Government  appeared  to  approve  of  the  propositions  submitted  to  them,  but  in  conse- 
quence of  the  expenditures  entailed  by  the  surveys  of  Georgian  Bay  and  by  the  expeditions  to  Hudson 
Bay,  they  have  been  unable,  so  far,  to  recommend  a  vote  to  Parliament.  The  deputation,  however, 
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unu^  l-v  ,l,o  interview,  .ml  tl.er,  i,  ,,«,,h  reason  for  coming  to  the  conclusion  that  no  long 
,IL  can  2*  Mbre  ,ho  <;overnu,cnt  will  take  the  matter  into  their  earnest  and  favourable  considers 
1-nllar  therein  un.ta,.,,,  .he  Council  recommend  that  the  Royal  Society  oonfanue  to  press 
.„,.,„„„  a,,,,,!,,.  Parliament  of  Canada  the  importance  of  these  Observations 

I,,  a.,,,,,1:,,,, .e  wi.h  .he  regulation  of  the  Royal  Society,  invitations  were  issued  by  the  Honorary 
Serrelarv  to  .ho  leading  literary  and  scientific  societies  of  Canada,  asking  them  to  send  delegates  to 
Uke  part  in  all  general  and  sectional  meetings  for  the  reading  aud  discussion  of  papers,  and  to  com- 
municate statements  of  the  work  done  by  their  respective  associations.  It  is  gratifying  to-  find  that 
the  n»p»n*CH  to  these  invitations  have  been  most  cordial,  and  we  shall  have  an  average  attendance  of 
representative*  of  bodies  who  are  doing  a  most  useful  work  throughout  the  Dominion.  The  Transac- 
tions f»r  the  past  two  years  contain  summaries  of  the  labours  and  investigations  of  these  societies, 
which  will  be  very  interesting  to  all  those  wishing  information  as  to  the  intellectual  development  of 
thw  conn.  ry.  The  Council  believe  that  in  thus  cooperating  with  all  the  kindred  societies  throughout 
the  Uominion,  the  Royal  Society  is  performing  a  work  which  is  eminently  satisfactory,  since  it 
cnal.lv*>  a  iiunilwr  "f  persons  to  meet  together  from  all  parts  of  Canada,  and  compare  notes  of  literary 
and  scientific  progre-  in  it*  different  Sections.  The  Royal  Society  is  not  exclusive,  but  is  intended 
to  Iw  thoroughly  national  and  representative  in  its  object  and  scope. 

The  following  is  a  list  of  the  Societies  which  have  appointed  delegates  to  this  Annual  Meeting:  - 

LIST  OF  DELEGATES  FROM  AFFILIATED  SOCIETIES. 

1.  Numismatic  and  Antiquarian  Society  of  Montreal.— JT.  D.  Lighthall. 

:.'.  Historical  Society,  Winnipeg.—  Her.  Dr.  (1.  Bnjce. 

.'{.  Kiitomological  Society  of  Ontario.—  W.  II.  Harrington. 

•I.  I.iierary  and  Historical  Society  of  Quebec.— Dr.  J.  M.  Harper. 

5.  Natural  History  Society  of  Montreal. — A.  II.  Mason. 

<;  Nova  Scotia  Historical  Society. — Rev.  Dr.  J.  Forrest. 

7.  Natural  History  Society  of  St.  John,  N.B. — /.  A.Estey. 

8.  Institut  < 'ana-lien,  Ottawa.—  /-'.  R.  K.  <'ampeau. 

9.  Socie"td  Hi>tori<|UO  do  Monti-da!. — A.  Garneau. 

10.  Ottawa  Literary  and  Scientific  Society.—  W.  P.  Anderson. 

11.  Canadian  Institute,  Toronto.— Prof.  W.  H.  Ellis. 
lli.  Instiiut  Canadien  do  Quebec.— J.  J.  T.  Frimont. 

13.  Geographical  Society  of  Quebec. — //.  J.  J.  K.  Chouinard. 

14.  Ottawa  Field  Naturalists'  Club.— R.  B.  Whijte. 

15.  Nova  Scotian  Institute  of  Natural  Science.— ^i.  H.  MacKay  (substitute,  Afaijnard  Bmvman). 

16.  Murchison  Society  of  Belleville.— Thos.  Wills. 

17.  Hamilton  Association. —  T.  C.  Keefer. 

The  norewity  of  a  stricter  compliance  with  the  rule  that  requires  members  to  send  in  titles 
and  abstract*  of  papers,  at  least  throe  weeks  before  the  day  of  the  Annual  (icncral  Meeting,  is  urged 
by  the  Council  in  view  of  the  great  advantages  that  all  the  members  derive  from  being  made  cogni- 
tanl  in  timo  of  the  aubjecU  that  are  to  be  discussed  in  the  Sections.  For  the  first  time  this  year. 
the  Honorary  Secretary  publi>lic<l  (he  titles  and  abstracts  so  far  as  he  had  received  them,  and  for- 
warded them  by  mail  to  the  members  of  the  Society.  But  it  will  be  seen  that  the  rule  has  been 
observed  in  only  a  few  cam-.  I.  i>  also  necessary  to  state  that  members  should  make  their  abstracts 
a»  brief  a*  pOMible.  In  one  or  two  cases  the  matter  w:is  altogether  too  full  for  publication. 

•aliitfactory  to  know  that  the  volumes  of  the  Transactions  which  have  been  sent  to  other 
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countries  have  met  with  a  very  favourable  reception,  and  that  a  large  number  of  publications  are  now 
received  in  the  course  of  the  year  from  foreign  societies.  So  far,  on  account  of  the  Royal  Society's 
having  no  place  for  a  library,  the  value  of  these  exchanges  is  in  a  great  measure  lost  to  the  members 
and  other  persons  who  may  be  desirous  of  consulting  these  scientific  and  literary  publications.  In 
view  of  this  fact,  the  Society  should,  as  soon  as  possible,  take  into  its  gerious  consideration  the 
necessity  of  making  provision  for  suitable  rooms  where  the  members  can  meet  as  occasion  requires. 
It  is  hoped  that  in  the  event  of  the  Government  of  the  Dominion  erecting  at  some  future  time  a  suit- 
able building  for  a  National  Museum  in  Ottawa,  it  will  be  possible  to  procure  from  them  the  accom- 
modation required  by  the  Society. 

The  Council  think  it  advisable  to  call  attention  to  the  difficulty  that  arises  of  obtaining  a  large 
attendance  of  members  of  the  Society  at  the  Annual  General  Meetings.  The  average  attendance  for 
four  years  has  not  exceeded  forty-five  out  of  a  total  membership  of  eighty  Fellows.  This  year,  the 
Colonial  and  Indian  Exhibition  has  naturally  attracted  to  England  a  number  of  gentlemen  who  have 
taken  an  active  part  in  the  proceedings  of  the  Society.  In  asking  the  attention  of  the  Society  to  this 
subject,  the  Council  would  at  the  same  time  refer  specially  to  the  rule  which  sets  forth,  that  "Any 
member  failing  to  attend  three  years  in  tuccession,  without  presenting  a  paper,  or  assigning  reasons 
in  writing  satisfactory  to  the  Society,  shall  be  considered  to  have  resigned."  The  attention  that  was 
called  to  this  rule  at  the  Annual  General  Meeting  of  1885,  has  produced  a  good  effect,  since  it  has 
induced  several  members  to  take  a  more  active  interest  in  the  work  of  the  Society,  by  sending 
papers,  which  will  be  found  of  considerable  interest  and  value.  In  this  connection,  the  Council 
regret  to  state  that  Mr.  Charles  Sangster  has  sent  in  a  formal  resignation  of  his  membership  in 
Section  II,  on  account  of  the  condition  of  his  health,  which  prevents  him  from  taking  an  active  part 
in  the  work  of  the  Society.  Under  these  circumstances,  the  Council  would  recommend  that  Mr. 
Sangster's  resignation  be  accepted. 

Some  doubts  having  arisen  as  to  the  interpretation  to  be  placed  on  Rule  6,  providing  for  the 
election  of  new  members,  the  Council  would  recommend  that  the  second  paragraph  of  the  Rule  be 
rescinded,  and  the  following  substituted  therefor: — 

"The  number  of  members  in  each  section  shall  be  limited  to  twenty.  Any  vacancy  occurring 
in  any  Section  shall  be  reported  to  the  Secretary  of  that  Section  by  the  Honorary  Secretary,  as  early 
as  possible.  The  Section  shall  proceed  at  the  time  of  the  Annual  General  Meeting  to  nominate  by 
ballot  for  the  filling  of  such  vacancy,  The  nominations,  wilh  reasons  stated  in  writing,  shall  then  be 
transmitted  to  the  Council,  and  by  it  submitted  for  final  vote  to  the  Society  at  its  General  Meeting  of 
the  ensuing  year." 

LIST  OP  MEMBERS  PRESENT. 

The  Honorary  Secretary  called  over  the  roll  of  members,  and  the  following  gentlemen  responded 
to  their  names : — 

Dr.  Daniel  Wilson,  Very  Rev.  T.  E.  Hamel,  Sir  W.  Dawson,  Dr.  T.  Sterry  Hunt,  J.  G.  Bourinot, 
G.  T.  Denison,  Prof.  Chapman,  A.  Lusignan,  Dr.  R.  Bell,  J.  M.  LeMoine,  P.  Lemay,  F.  N.  Gisborne, 
W.  Kirby,  Abb<5  Tanguay,  A.  D.  DeCelles,  T.  Macfarlane,  G.  Stewart,  Jun.,  Dr.  J.  A.  Grant,  C.  H. 
Carpmael,  Dr.  Sandford  Fleming,  Dr.  G.  M.  Dawson,  G.  C.  Hoffmann,  J.  F.  Whiteaves,  Dr.  Withrow, 
Prof.  Bailey,  Dr.  ./Eneas  Dawson,  John  Reado,  Prof.  J.  A.  K.  Laflamme,  J.  Fletcher,  Dr.  Fortin, 
B.  Suite,  J.  Tassel 

BUSINESS. 

The  minutes  of  the  Fourth  General  Meeting,  May,  1885,  as  printed  in  the  third  Volume  of  the 
Transactions,  were  read  and  approved. 
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The  resignation  of  Mr.  Sangstor,  as  a  member  of  Section  II,  was  accepted  in  accordance  with 

the  recommendation  of  the  Council. 

The  draft  of  Rule  6,  as  amended  by  the  Council  in  their  Report,  was  then  considered,  and 

ally  adopted  item.  con. 

REPORTS  FROM  AFFILIATED  SOCIETIES. 

The  Uonorary  Secretary  then  again  read  the  list  of  delegates,  and  the  following  Reports  were 
submitted  from  the  Affiliated  Societies:— 

I.— From  the  Numismatic  and  Antiquarian  Society  of  Montreal,  through  Mr.  W.  D.  LIQHTHALL  :— 
Our  Society,  though  the  word  "Numismatic"  stands  before  "Antiquarian"  in  its  title,  pursues 
chiefly  antiquarian  work.  It  was  incorporated  in  1869,  and  holds  meetings  once  a  month,  from 
November  t«>  April.  During  the  last  two  years,  great  advantage  has  been  found  in  holding  the  meet- 
ings at  members'  residences,  where  the  Society  has  boon  greatly  instructed  by  the  view  of  private 
collet-lions  and  unique  objects,  with  which  it  would  have  been  otherwise  impossible  for  the  whole  to 
become  acquainted,  and  the  sociable  atmosphere  of  .such  receptions  has  contributed  greatly  to  the 
free  communication  of  ideas;  while  the  young  men  in  particular  have  boon  attracted  by  this  means 
to  increase.!  interest  in  the  objects  of  the  Society,  which  they  see  so  happily  pursued  in  the  private 
life  of  their  eldei>. 

The  following  papers  have  been  read  during  the  past  session: — 

Nov.      1".  Chateau  Hoisl.riant,  by  Mr.  R.  Lyman. 

The  (tlnstonbiiry  Penny,  by  Mr.  R.  \V.  McLachlan. 
Dec.      15.  Meandering*  in  History,  by  Mr.  Henry  Mott. 
Jan.      15.  Notes  on  the  Conseil  Sotiveniiii.  by  Hon.  P.  J.  O.  Chauveau. 
Feb.      K5.  Old  Kdinlmrgh  and  its  Associations,  by  Mr.  .1.  H.  Howe. 
Man  h  Hi.  The  I.ouisbourg  Medals,  by  Mr.  R.  W.  McLachlan. 
April    15.  The  Old  Parish  Churches  of  the  Province  of  (Quebec,  by  Mr.  W.  D.  Lighthall. 

HenidcH  the  holding  of  these  meetings,  our  work  includes  the  support  and  publication  of  the 
Caiuiilian  Antiquarian  an<l  yumifinatir  Journal,  and  the  gathering  together  of  a  collection  of  coins  and 
other  object*,  which  is  kept  by  one  of  the  officers.  We  also  endeavor,  where  possible,  to  protect  and 
preserve  "the  ancient  landmarks,"  anil  to  prosecute  and  encourage  antiquarian  work  of  all  kinds  in 
our  neighborhood. 

For  instance,  it  is  almost  certain  that  the  old  Church  of  Notre  Dame  do  Bonsecours,  nearly  the 
solo  remaining  public  relic  of  consequence  in  Montreal,  was  saved  from  absolute  demolition  by  the 
eflbrta  of  the  Society,  though  very  painful  alterations  have  been  made.  Nor  is  it  likely  that  several 
books  treating  of  interesting  matters  would  have  seen  the  light  of  publication  had  the  Society  not 
been  steadily  doing  its  duty — such,  for  example,  as  the  "  History  of  Montreal  Jail  and  the  Prison 
Record*,"  by  the  Ucv.  John  liorthwick,  Chaplain,  which  is  just  appearing. 

Among  our  member*,  Mr.  Henry  Mott  is  bringing  out  an  admirable  "  History  of  Montreal ;"  Mr. 
Chmrlex  T.  Hart  is  gathering  a  large,  unique  and  invaluable  collection  of  photographs  of  old  localities 
and  building*,  chiefly  old  parish  churches,  which  are  fast  disappearing.  Mr.  Roswoll  Lymiin  is 
adding  industriously  to  the  accurate  sketching  and  measurement  of  antiquarian  structures  and 
articles.  The  Society  in,  in  fact,  turning  its  attention  strongly  to  the  importance  of  registering  the 
actual  mould  and  impress  of  historic  things  by  pictorial  means,  and  its  suggestions  have  moved  seve- 
ral outside  painters  who  have  reproduced  in  color  such  objects  as  the  Bonsecours  Church  above 
mentioned,  before  alteration,  and  the  homestead  of  La  Salle,  on  the  Eraser  Farm,  at  Lower  Lachine, 
the  Utter  of  which  was  exhibited  at  the  Spring  Exhibition  of  the  Royal  Academy  at  Montreal.  A 
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little  has  been  done,  likewise,  in  the  way  of  taking  heel-ball  impressions  from  monumental  inscrip- 
tions. The  writer  would  take  this  opportunity  to  recommend  that  some  one  should  undertake  a  set 
of  the  more  interesting  Canadian  inscriptions,  of  which  there  are  many  of  value  in  the  churches  and 
graveyards.  The  process  is  the  simple  one  of  laying  a  piece  of  while  "lining-paper1'  (which  any 
wall-paper  dealer  sells)  over  the  inscription  and  rubbing  across  the  surface  with  shoemaker's  heel- 
ball.  Indeed,  to  make  a  broad  suggestion,  every  family  ought  to  possess  a  set  of  these  simple  records 
pertaining  to  itself.  I  shall  close  my  sketch  of  our  year's  work  by  adding  that  material  is  being 
collected  by  our  Secretary,  Mr.  Bowo,  for  a  projected  description  of  the  coats-of-arms  of  French 
Canadian  seigniorial  families. 


II. — From  the  Literary  and  Historical  Society  of  Quebec,  through  DR.  JOHN  HARPER:—- 

As  I  predicted  last  year,  in  making  my  report  as  delegate  from  the  Literary  and  Historical 
Society  of  Quebec  to  the  Royal  Society  of  Canada,  the  efforts  of  our  President,  (ieorge  Stewart,  Jun., 
to  place  our  Society  more  directly  in  line  with  the  literary  activity  of  to-day  have  been  attended  by 
the  most  favorable  results.  A  greater  interest  has  been  taken  in  the  various  departments  of  our 
work,  and  in  none  more  so  than  in  the  reading  of  papers  and  in  the  arrangements  for  a  course  of 
lectures.  The  latter  particularly  have  been  a  great  success,  the  various  lecturers  having  been  greeted 
by  large  audiences,  consisting  of  the  members  of  the  Society  and  the  citizens  of  Quebec.  Though 
our  finances  are  not  altogether  yet  in  a  sufficiently  flourishing  condition  to  enable  the  Society  to 
resume  its  work  of  publishing  papers  and  original  documents,  arrangements  were  made  whereby  a 
printed  Report  of  our  Transact  ions  has  been  issued;  and  in  the  name  of  the  Society,  I  have  much 
pleasure  in  presenting  the  Council  of  the  Royal  Society  with  a  copy  of  this  Report,  wherein  will  be 
found  the  record  of  the  Society's  proceedings  for  the  past  three  years,  and  a  reprint  of  the  "Histoiro 
du  Canada,"  by  Abb£  de  Belmont — a  memoir  which  was  first  published  by  our  Society  in  1840  from 
the  original  MS.  in  the  Bibliothdque  du  Roi  at  Paris.  The  various  papers  and  lectures  which  have 
been  received  by  the  Society,  as  may  bo  seen  from  the  printed  Report,  are  as  follows: — 

Nov.     19.  The  Administration  of  de  Denonvillo  and  the  Second  Term  of  Frontenac  :    Inaugural 

Address,  by  the  President,  Dr.  Stewart. 

Dec.       3.  A  Year's  Experience  among  the  Eskimos  in  Hudson  Strait,  by  Mr.  W.  A.  Ashe. 
Dec.      11.  Burmah  and  the  Indo-China  Territory  in  its  connection  with  the  Canadian  Pacific 

Railway,  by  Lieut.-Col.  W.  Rhodes. 
Dec.      18.  Impressions  de  voyage,  sir  Walter  Scott,  sa  carriere,  ses  dcrits,  son  chateau  d'Abbots- 

ford,  by  Mr.  J.  M.  LoMoine. 

Dec.     30.  Une  course  dans  le  nord  de  I'Africiue,  by  the  Hon.  Justice  Routhior. 
Jan.      29.  Quebec  and  Literature,  by  Dr.  John  M.  Harper. 
Feb.      12.  Historic  Glimpses  in  the  Old  World,  by  Rev.  Dr.  Mathews. 
Feb.      19.  The  Origin  of  the  Saguenay,  by  AbbtS  J.  C.  K.  Laflamme. 
Feb.      26.  Hudson  Strait,  by  Mr.  W.  A.  Ashe. 
March  12.  Stories  of  Coast  Life,  and  Description  of  some  of  the  least  known  and  most  interesting 

Fish  of  Canada,  \>y  Mr.  J.  U.  Gregory. 
March  19.  Railways  and  Waterways,  by  Mr.  Joseph  Shehyn. 

Our  membership  includes  at  the  present  time  about  two  hundred  and  thirty  names,  and  a  Com- 
mittee has  been  appointed  to  secure  additional  members,  in  order  to  place  the  Society  in  a  sound 
financial  position.  During  the  year,  twenty-four  new  members  have  been  elected,  while  twelve  of  the 
old  members  have  withdrawn.  Six  of  our  most  highly  esteemed  members  died  during  the  year,  viz., 
William  Darling  Campbell,  Ninian  Davidson,  K  C.  Burke,  William  Home,  Michael  Stevenson  and 
Dr.  Jackson.  His  Excellency  the  Marquis  of  Landsdowne,  Governor-General  of  Canada,  was  elected 
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patron  and  honorary  member  of  the  Society;  and  the  following  gentlemen  were  elected  correspond- 
ing member*,  vi*.,  I.  Allen  Jack,  Recorder  of  the  City  of  St.  John,  N.B.,  and  B.  Percy  Scott,  of 

\VinJior,  N.a 

The  Library  continues  to  improve  under  the  superintendence  of  the  energetic  Librarian,  Mr.  F. 
<     \Vurtcle,  who  report*  that  during  the  year  2,234  volumes  were  given  out  to  members. 

The  following  gentlemen  wore  elected  to  office  for  the  year  1885-6 : — 

President George  Stewart,  Jun. 

f  Wm.  Hossack. 

Cyr.  Tessier. 

Vice-Presidents •{  T  ,     „  ,-, 

John  M.  Harper. 

[j.  Whitehead. 

Treasurer   Edwin  Pope. 

Librarian Fred.  C.  Wurtele. 

Recording  Secretary J.  F.  Belleau. 

Correr*]K>mliMg  Secretary W.  S.  Bennett. 

Council  Secretary Alexander  Roberteon. 

Curator  of  Museum  J.U.Gregory. 

Curator  of  Apparatus R.  McLeod. 

C  J.  M.  LoMoine. 

Herbert  M.  Price. 

Additional  Members  of  Council •; 

Hon.  D.  A.  Ross. 


Peter  Johnston. 
Mr.  H.  Turner  was  appointed  Auditor  for  the  ensuing  year. 

III. — From  the  New  Brunswick  Natural  History  Society,  through  PROF.  BAILET: — 

Tin-  New  Brunswick  Natural  History  Society,  of  St.  John,  respectfully  submits  to  the  Royal 
Society  of  Canada  the  following  report  of  progress  for  the  past  year  : — 

The  Society  has  a  membership  of  over  one  hundred  members,  and  among  them  many  active 
naturalist.-,  who  are  doing  zealous  and  careful  work  in  the  several  departments  in  which  they  are 
engaged.  Owing  to  the  yearly  grant  received  from  the  Local  Government  of  New  Brunswick,  the 
S-K-iety  has  l«en  enabled  to  increase  its  Museum  accommodation,  and  to  engage  more  effectively  in 
original  work.  Valuable  additions  have  been  made  during  the  year  to  its  Museum,  especially  in  the 
departments  of  geology,  botany,  zoology,  ornithology,  etc. 

During  the  summer  of  1885,  a  summer  camp  was  held  under  the  auspices  of  a  working  club  of 
the  Society,  on  Frye's  Island,  near  the  entrance  to  Passamaquoddy  Bay.  The  work  principally 
carried  on  was  in  geology,  zoology  and  Ixjlany,  and  considerable  introductory  work  was  done  in 
marine  zoology  and  botany. 

The  accom|*anying  Bulletin  contains  a  more  complete  resume  of  the  work  of  the  Society  during 
the  past  year,  and  is  herewith  transmitted  to  the  members  of  the  Royal  Society  for  their  inspection. 


IV. — From  the  Hamilton  Association,  through  Mr.  T.  C.  KEEKER. 

The  Association  has  held  nine  meetings  during  the  year  just  closing.  The  attendance  at  those 
meetings  was  goal,  and  the  interest  manifested  in  the  subjects  brought  before  the  members  satisfac- 
tory. The  following  were  the  subject*  of  the  papers : 

1.  The  Mound  Builders'  remains  in  Manitoba,  by  Mr.  Charles  N.  Bell. 

2.  The  PreMure  and  Elasticity  of  the  Atmosphere  (illustrated  by  numerous  experiments),  by 

Mr.  A.  Gavel  lor. 
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3.  American  Ornithology,  by  Mr.  Thomas  Mcllwraith. 

4.  Pessimism,  by  Rev.  Samuel  Lyle. 

5.  The  Phosphate  Trade  of  Canada,  ly  Dr.  H.  B.  Small. 

6.  Telegraphic  Communication  with  a  Moving  Train,  by  Mr.  George  Black. 

7.  Life  in  Nature  and  Evolution  in  Life,  by  Mr.  J.  Alston  Moffutt. 

Our  Association  is  fortunate  in  having  as  a  member  Mr.  Thomas  Mcllwraith,  who  has  contribu- 
ted during  this  Session  so  much  original  work  to  the  Biology  Section,  in  the  shape  of  a  full 
description  of  no  less  than  two  hundred  and  fifty  birds  of  Canada.  This  important  work  has  been 
handed  over  unconditionally  to  the  Association,  and  will  be  published  and  distributed  shortly,  and 
will  form  a  valuable  addition  to  the  science  of  ornithology. 

The  Geological  Section  has  not  been  overlooked,  for  Lt.-Col  Grant  and  other  members  have 
added  to  our  collection  of  specimens. 

The  Reading  Room  has  been  supplied  with  some  of  the  leading  scientific  magazines  and  reviews. 

Our  present  membership  is  one  hundred  and  forty-five,  twenty-four  new  members  having  been 
admitted  during  the  Session. 


V. — From  the  Murchison  Scientific  Society  of  Belleville,  through  Mr.  T.  WILLS. 

In  presenting  the  report  of  the  Murchison  Scientific  Society  of  Belleville,  we  have  to  express 
our  regret  that,  in  consequence  of  the  pressing  business  engagements  of  so  many  of  our  members,  not 
much  original  work  has  been  done  during  the  past  year,  but  papers  have  been  read  on  the  following 
subjects :  Fresh  Water  Sponges,  the  Early  History  of  Electricity,  Fruit  and  Flowers,  and  Physio- 
logical and  Pathological  Chemistry.  Meetings  have  been  regularly  held,  and  several  microscopical 
exhibitions  have  been  given.  The  Society  was  honoured  by  a  visit  from  the  members  of  the  Phar- 
maceutical Society  of  Ontario,  which  held  its  convention  in  Belleville,  in  August,  and  the  conver- 
sazione which  was  given  in  their  honour  was  well  attended.  Progress  continues  to  be  made  with 
the  Museum,  and  a  number  of  valuable  and  interesting  articles  have  lately  been  presented  which  add 
much  to  the  attractiveness  of  the  collection. 

The  officers  for  the  present  year  are : — 

President Mr.  Thos.  Wills. 

Vice-President Mr.  O.  C.  Greenleaf. 

Secretary    Mr.  W.  R  Smith. 

Treasurer Mr.  E.  W.  Edwards. 


VI. — From  the  Institut  Canadien-fran§ais  d'Ottawa,  through  Mr.  F.  R.  E.  CAMPEAU,  C.  St.-S. 

Le  bureau  de  direction  de  1'Institut  Canadien-francais  d'Ottawa,  fier  comme  les  anne"es  prece"- 
dcntes  de  1'honneur  que  lui  a  fait  la  Societe  Royale  du  Canada  on  1'invitant  a  presenter  un  rapport 
sur  ses  operations  de  1'annde  courante,  peut  se  vanter  de  1'etat  comparativement  prospere  de  ses 
finances. 

Nous  avons  Iprouve*,  le  6  avril  1885,  une  perte  considerable  par  1'effondrement  du  toit  de  notre 
Edifice,  mais  les  souscriptions  ge"ne"reuses  de  ses  membres  et  d'autres  personnes  sympathiques, 
s'elevant  a  pres  de  sept  cents  dollars,  ont  couvert  une  partie  de  nos  frais  de  reconstruction,  qui  se 
montent  i  plus  de  seize  cents  dollars. 

Le  gouvernement  d'Ontario  continue  &  accorder  1'allocation  annuelle  de  trois  cents  dollars,  ce 
qui  est  d'un  grand  secours  pour  nous,  surtout  dans  cette  pdriode  critique  que  nous  avons  &  travereer. 

Le  nombre  de  nos  membres  titulaires  est  de  deux  cent  trente-sept. 

Pendant   1'unne'e   litteraire   qui  vient  de  s'ecouler,  onze   conferences   ont  ete  donnees  devaut 

Proc.1886.    B. 
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1  In-titut,  en  presence  ^'assistances  gdndralemont  nombreuses,  qui  tdmoignaiont  de  1'intdrfit  porte  aux 
lettres  par  la  population  francaise  d'Ottawa. 
OM  conftrencea  so  rdsument  comme  suit :  — 

lo  La  langue  quo  nous  parlons,  par  M.  Napoldon  Lcgendre,  de  la  Socidtd  Royale. 
2o  Deux  femmeti  d'apres  Corneille,  par  le  R.  P.  FillStre,  O.M.I. 
3o  Monti-aim,  par  M.  P.  J.  Ubaldo  Baudry,  greffler  adjoint  du  consoil  prive". 
4o  Une  resurrection,  par  le  R.  P.  Nolin.  O.M.I. 
5o  Au  pfile  nord,  par  M.  Achille  Talbot,  avocat. 
60  L'dtude  des  sciences  naturelles,  par  lo  R  P.  Marsan,  O.M.I. 
7o  Les  traces  d'aliorigenes  constatdes  par  la  ddcouverte  do  specimens  archdologiques,  par  M. 

Fauclrer  de  Saint-Maurice,  M.S.RC. 
80  N<>r.  premieres  relations  littdraires  avcc  la  Franco,  par  M.  Alphonse  Lusignan,  de  la  Socidtd 

HI  i  vale. 
9o  L'AngletciTO  et  la  Rustic  dans  1'Indo,  par  M.  Napoleon  Champagne,  secretaire  de  1'Institut 

('anadicn-francais  d'Ottawa. 

lOo  IA-S  falsiticalions  dans  lo  commorco  ct  dans  la  socitHe,  par  lo  Dr  F.  X.  Valade. 
ll-i  !.<•  draine  »•!  le>  anteurs  drumatiipies  an  Canada,  par  1'honorable  Pascal  Poirier,  sdnatour. 

Je  cnii!>tatu  «n  inU-rt'-t  pour  nos  Hdancm  ])ubli(]ues,  qni  no  s'abat  point.  Sans  douto,  le  nombre 
do  ceux  qui  vicniK-nt  h'instruire  a  not  re  foyer  n 'augments  pas  vito,  mais  c'est  uno  consolation  de 
(•avoir  iju'il  ne  docroit  pas. 

Tout  dcrnii-ivincnt,  nous  avons  nouu  dcs  relations  avec  cinquante-aept  socidt^s  littdrairos  et 
«rii«ntiii'|U<--.  dont : 

2<!  <lo  Fninco.  14  des  Kt4its-Unis  d'Amt'rique,  4  d'Anglcterro,  2  d'ltalie,  2  dc  Suisse,  et  1  de 
rhacun  <loi  |>ay>  ciiivants:  Algrric,  Autriclio,  Bjiviere,  Belgiquo,  Kcosse,  Egypt e,  Irlande,  Russie, 
Sicile  et  Sui-dc. 

IA-S  noinlireiiscs  publications  quo  nous  avons  reoues  do  Ces  ditl'drentcs  socidtds  sont  autant  de 
prdcioiiM'M  acquisitions  pour  noire  bibliotbequo,  et,  si  la  fortune  nous  favorise,  nous  pourrons  peut-6tro 
un  jour,  peu  t'-loigtil  j<-  I'esjx'-re.  ]iulilier  nous  au.ssi  nos  conferences  et  nos  di'libcrations,  quo  nous 
serious  si  hciireux  d'offrir  aux  socit'tds  avec  los(juclles  nous  sommos  en  correspondanco. 

Stinime  Unite,  notrc  <5tat  financier  el  noire  situation  littdraire  sont  satisfaisants,  ot  je  puis 
ajouter  qu'ilrt  nou>  |icrinettent  d'espdrer  un  progres  prochain. 

Kn  te.nninant,  j'ai  I'honneur  de  vous  j)rdsenter  la  liste  suivanto  des  mcmbros  du  bureau  do  notre 
institution  jiour  1'annde  expirant  le  premier  joudi  d'octobro  mil  huit  cent  quatrcvingtrsix  :  — 

Prdsident...  F.  R.  E.  Campeau,  C. 

ler  vice-prdsident  Chs  Desjardins. 

2nd  J.  L.  Olivier. 

Secrdtaire-archiviste Napoldon  Champagne. 

Assistant  sccrdtaire-archiviste J.  B.  A.  Pigeon. 

Trfcorier L.  J.  Bdland. 

Bibliothecaire  Napoleon  Boulet. 

Curateur  du  musde J.  Auger. 

(  Dr  L.  C.  Prdvosl. 
Aug.  Laperriere. 

„       ...  I  J-  A.  Pinard. 

CoDBeillere •{    . 

Ant.  Champagne. 

P.  H.  Chabot 
A.  Blais. 
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VII.— From  the  Ottawa  Field-Naturalists'  Club,  through  Mr.  R.  B.  WIIYTE  :— 

In  presenting  to  your  honourable  Society  the  fourth  report  from  the  Ottawa  Field-Naturalists' 
Club,  the  Council  have  great  pleasure  in  being  able  to  say  that  its  work  has  been  carried  on  with  in- 
creased and  gratifying  success.  The  Club  has,  at  present,  over  one  hundred  and  eighty  ordinary  and 
seven  corresponding  membei-s,  making  it  numerically  one  of  the  strongest  scientific  societies  in  the 
Dominion,  and  as  regards  original  work  performed  by  the  members,  it  can  compare  favourably  with  any 
similar  society. 

The  usual  excursions  to  places  of  interest  in  the  vicinity  were  held  at  intervals  during  the  sum- 
mer, and  many  valuable  facts  concerning  the  natural  history  of  this  district  were  recorded. 

Much  useful  work  was  also  accomplished  at  the  suboxcursions,  which  were  held  on  Saturday 
afternoons,  to  points  in  the  immediate  neighborhood  of  the  city.  These  subexcursions  are  of  the 
character  of  out-door  classes,  and  are  conducted  with  a  view  to  enable  the  younger  and  less  experi- 
enced members  to  study  the  different  branches  under  the  guidance  of  the  appointed  leaders,  whose  duty 
it  is  to  give  any  assistance  and  explanation  that  may  bo  necessary.  During  the  winter,  six  soirees 
were  held — one  being  an  evening  devoted  to  the  microscope,  at  which  short  papers  were  read  and  slides 
exhibited,  illustrative  of  the  different  subjects;  while  at  the  others  the  following  papers  were  read  : — 

1.  The  President's  Address,  by  W.  II.  Harrington. 

2.  The  Black  Bear,  by  W.  P.  Lett. 

3.  Water  Crystallization  affected  by  Magnetic  or  Electric  action,  by  K.  Odium  (Pembroke.) 

4.  The  Teaching  of  Mineralogy,  by  Eev.  C.  F.  Marsan. 

5.  Ottawa  Dragonflies,  by  T.  J.  McLaughlin. 

In  addition,  there  were  reports  from  the  leaders  of  the  work  clone  during  the  year  in  the  various 
departments  of  natural,  history,  and  notes  by  members.  These,  as  well  as  the  papers  read,  were  fol- 
lowed by  discussions  of  an  interesting  nature,  which  discussions  are  a  distinctive  feature  of  the  soirees. 

Afternoon  lectures  were  also  given  during  the  winter  on  the  following  subjects  : — 

Entomology  (4),  by  W.  II.  Harrington  and  J.  Fletcher. 

Mineralogy  (1),  by  Rev.  C.  F.  Marsan. 

Ornithology  (1),  by  W.  L.  Scott. 

Botany  (5),  by  J.  M.  Macoun  and  R.  B.  Whyte. 

The  five  on  Botany  were  delivered  before  the  students  of  the  Normal  School,  by  request  of  Prin- 
cipal McCabe.  In  addition  to  these  lectures,  at  the  request  of  the  Inspector  of  Public  Schools  for 
Ottawa,  a  weekly  class  in  Botany  has  been  organized  as  part  of  the  regular  instruction  for  the  Senior 
Students  at  the  Central  School  West.  The  attendance  and  attention  displayed  at  this  class  have  been 
most  encouraging  to  the  Senior  Leader  in  Botany,  who  has  undertaken  the  work. 

The  Council  are  much  gratified  to  know  that  their  efforts  in  the  way  of  encouraging  the  study 
of  natural  history  are  being  more  appreciated,  the  attendance  at  the  soirees,  the  excursions  and  the 
classes,  has  been  larger,  and  the  interest  shewn  by  those  present  has  been  much  more  marked  than  in 
any  previous  year. 

A  copy  of  the  Club  Transactions,  No.  6,  containing  132  pages  and  2  plates,  is  herewith  submitted, 
and  we  hope  that  it  will  be  found  a  creditable  addition  to  our  list  of  publications. 

At  the  annual  meeting  of  the  Club,  held  on  March  17,  the  following  officers  were  elected  for  the 

year  1886-87  :— 

President .-. Prof.  J.  Macoun. 

f  R.  B.  Whyte. 
Vice-Presidents }  Principal  Woods. 

Secretary .W.  H.  Harrington. 

Librarian F.  R.  Latchford. 

C  J.  Fletcher, 
Committee «  Dr.  Small, 

(  Rev.  Prof.  Marsan. 
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The  following  loaders  have  been  appointed  in  their  several  subjects : — 

Geology— II.  M.  Ami,  Prof.  Marsan,  H.  P.  Brunell  and  T.  W.  B.  Souter. 
Botany—  R  B.  Whyte,  Principal  Woods  and  Dr.  H.  B.  Small. 
Entomology— J.  Fletcher,  W.  H.  Harrington  and  T.  J.  McLaughlin. 
Concholoyy — Hon.  P.  A.  Poirier  and  F.  R  Latchford. 
Ornithology— W.  L.  Scott,  G.  B.  White  and  J.  M.  Macoun. 
Zoology— H.  B.  Small  and  W.  P.  Lett 


SESSION  II.     (Afternoon  Sitting.) 

REPORTS  KROM  AFFILIATED  SOCIETIES.    (Continued.) 

The  members  of  the  Society  assembled  at  3  o'clock,  p.m.,  and  the  President  called  the  meeting 
to  order. 

Mr.  (ieorge  Stewart,  Jun.,  acted  as  Secretary  in  Mr.  Bourinot's  absence. 

The  Societies  which  had  not  reported  at  the  morning  meeting  were  then  called  upon,  and  the 
following  rej>orts  were  accordingly  presented  : — 

VIII.— From  the  Entomological  Society  of  Ontario,  through  Mr.  W.  H.  HARRINGTON: — 

As  delegate  from  the  Entomological  Society  of  Ontario,  I  huve  much  pleasure  in  announcing  that 
the  Society  which  I  have  the  honour  to  represent,  continues  its  labours  with  undiminished  energy  and 
bud-en*.  Its  meml-ei-bhip  is  large,  and  it  is  everywhere  recognized  as  one  of  the  most  important 
scientific  institutions  oJ'the  country. 

It*  monthly  publication,  the  Entomologist,  continues  to  receive  the  support  of,  and  to  be  welcomed 
by,  cntomologi*t>  of  all  places,  and  Vol.  XVII  for  1885,  is  a  most  valuable  addition  to  the  recorded 
knowledge  of  American  insects.  The  contributors  to  this  volume,  forty  in  number,  include  the  leading 
Canadian  workers,  and  many  of  the  best  known  entomologists  of  the  United  States.  A  complete  set 
of  the  Entvmoloyist  and  of  the  annual  report*  will  be  found  to  contain  a  vast  store  of  information  in 
regard  to  the  structure,  classification,  distribution,  and  habits  of  our  insect  foes  and  friends. 

The  title  "  Entomological  Society  of  Ontario  "  might  lead  many  to  suppose  that  its  work  was 
limited  to  this  province,  but  in  reality,  it  is  carried  on  by  members  in  all  parts  of  the  Dominion, 
from  Prince  Edward  Island  to  British  Columbia.  The  faunas  of  the  latter  province,  and  that  of  the 
Northwest  Territories  have  been  investigated  during  recent  years  by  several  experienced  collectors, 
and  large  additions  have  been  made  to  Canadian  lists,  and  many  new  species  discovered  in  the 
several  orders  of  insect.-. 

Through  the  contributions  of  members,  the  collection  maintained  by  the  Society  has  rapidly 
increased  in  size  and  value.  By  special  request  of  the  Dominion  Government,  this  collection  has  been 
sent  to  the  Colonial  Exhibition  just  opened  in  London.  It  was  first  carefully  rearranged  by  members 
having  special  knowledge  of  the  various  orders,  and  was  much  improved  by  having  a  large  proportion 
of  the  old  specimens  replaced  by  fresh  material,  and  by  having  a  large  amount  of  new  material 
incorporated.  The  collection,  as  thus  arranged  and  enlarged,  fills  over  one  hundred  large  cases,  and 
will  undoubtedly  favourably  impress  all  beholders  with  the  great  number  and  variety  of  our  insects. 

The  Society  ha*  learned  with  pleasure  that  a  competent  entomologist  is  proposed  to  be  employed 
in  connection  with  the  experimental  (arm  to  be  started  for  the  investigation  of  scientific  agriculture. 
Such  an  officer  is  a  decided  essential,  and  his  duties  will  be,  to  quote  from  Prof.  Saunders's  Report  to 
the  Department  of  Agriculture,  "  to  investigate  the  habito  of  insects  destructive  to  farm  and  garden 
crop*,  fruitx,  etc.,  aa  well  as  those  affecting  imimals,  with  a  view  of  testing  such  remedies  as  may  be 
available  for  their  destruction.  He  should  also  prepare  such  collections  for  the  Museum  at  the  Cen- 
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tral  Station  as  would  illustrate  the  insects  injurious  and  beneficial  to  vegetation,  and  duplicate  collec- 
tions of  a  similar  character,  as  early  as  practicable  for  each  of  the  substations." 

In  this  connection,  it  may  be  stated  that  Mr.  Fletcher,  who  is  at  present  acting  a*  Honorary 
Entomologist,  has,  under  exceptionally  unfavorable  conditions,  and  without  being  able  to  devote  his 
time  to  the  work,  or  to  employ  needed  assistance,  published  a  report  containing  a  large  amount  of 
information  about  the  insects  which  were  found  to  be  most  injurious  during  the  past  year.  The 
report  is  based  upon  his  personal  observations  in  different  sections,  and  upon  voluminous  corres- 
pondence from  all  parts  of  the  Dominion.  It  is  an  earnest  of  what  might  be  accomplished  by  an 
entomologist  having  the  necessary  equipment  and  assistance  to  prosecute  and  record  investigations. 

Fortunately,  neither  from  Mr.  Fletcher's  report,  nor  from  those  of  the  Entomological  Society,  do 
we  find  that  any  especially  destructive  new  pests  were  met  with  during  the  past  year,  nor  were  some 
of  the  old  ones  so  abundant  and  devastating  as  formerly.  The  ravages  of  the  Larch  Saw-Fly  (JVe- 
matus  Erichsonii)  and  of  the  Spruce-bud  Moth  (Tortrix  fumiferana)  showed  signs  of  decrease.  The 
Clover-seed  Midge  (Cecidomyia  leguminicola)  continued  to  do  serious  injury  over  extended  areas,  but  if 
farmers  will  act  upon  the  suggestions  which  have  been  made  in  our  reports  regarding  the  cultivation 
of  this  crop,  they  can  harvest  a  good  yield  of  seed. 

Two  of  the  most  destructive  insects  in  Canada  for  many  years  past  have  been  the  Codling  Moth 
(Garpocapsa  pamonello)  and  the  Plum  Curculio  (Conotrachdus  nenuphar),  the  former  destroying  or  injur- 
ing probably  one-fifth  of  our  apple  crop,  and  the  latter  often  causing  a  total  failure  of  the  crop  of 
plums.  Numerous  remedies  have  been  proposed  and  employed  against  these  pests,  but  the  labour 
required  was,  in  each  instance,  considerable,  and  the  results  were  scarcely  ever  entirely  satisfactory. 
Experiments  made  during  recent  years  by  our  members  have,  however,  proved  that  Paris  green  is  an 
efficient  and  practicable  remedy,  when  mixed  with  water  and  sprayed  upon  the  trees  as  soon  as  the 
flowers  have  been  fully  fertilized. 

These  facts  are  mentioned  by  me  in  order  that  a  knowledge  of  them  may  bo  diffused  by  the  Fel- 
lows of  your  honorable  Society,  and  by  the  Delegates  to  this  meeting. 

The  loss  to  the  country  annually  by  the  ravages  of  insects  upon  crops  of  all  kinds  is  so  enormous, 
that  it  becomes  the  duty  of  every  society,  interested  in  the  prosperity  of  the  country,  to  do  what  may 
be  in  its  power  to  enable  agriculturists  to  conquer  their  small  but  numerous  foes. 


IX. — From  the  Societe  de  Geographic  de  Quebec,  through  ABBE  LAFLAMME  :  — 

Le  comit4  de  regie  de  la  Societe  de  Geographic  de  Quebec  a  1'honneur  de  faire  un  rapport  des 
operations  de  la  Societe  pendant  l'anne*e  1885. 

Le  bail  de  notre  societd  avec  1'Institut  Canadien  de  Quebec  expirait  le  30  avril  1885,  et  le  prix  du 
loyer  devenant  trop  ondreux  pour  nos  ressources,  nos  directetirs  ont  dtt  songer  a  trouver  un  autro 
local.  Apr6s  bien  des  rechcrches  infructueuses,  nous  avons  decide  de  faire  un  marche  avec  messieurs 
les  commissaires  du  gouvernement  federal  charges  de  1'octroi  des  licences  dans  la  ville  de  Quebec,  par 
lequel  nous  avons  eu  1'autorisation  d'occuper  conjointement  avec  eux  les  salles  dans  lesquelles  nous 
nous  reunissons  encore  aujourd'hui.  Cette  installation  n'etait  que  temporaire,  et  entrainait  deserieux 
inconvenients  ;  mais  nous  avons  du  nous  en  contenter  jusqu'd,  ce  jour.  Nos  successeurs  seront  sans 
doute  plus  heureux  que  nous  dans  leurs  demarches  pour  re'gler  cette  importante  question  ;  nous  le 
souhaitons  vivement. 

Le  lac  Mistassini  a  continue  d'attirer  1'attention  publique  durant  1'annee  qai  vient  do  s'ecouler. 
On  se  rappelle  les  d6march.es  nombreuses  et  pressantes  entreprises  par  notre  Societe  depuis  plusieurs 
ann<Ses  pour  engager  les  gouvernements  d'Ottawa  et  de  Quebec  &  faire  explorer  cette  immense  region 
encore  &  peu  pres  inconnue. 

Nous  voulions  connaitre  les  ressources  du  grand  nord  de  notre  province,  et  nous  avions  1'ambition 
bien  legitime  d'assurer  4  la  partie  occidentale  de  la  Confederation  canadienne  les  memes  chances 
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d'agrandisaement  et  de  progres  vers  le  Nord,  que  celles  obtenues  par  nos  concitoyens  d'Ontario,  du 
Manitoba  et  la  Colombie-Anglaise.  Lo  r&mltat  de  HOH  efforts  a  dte  1'organisation  d'une  expedition  au 
lac  Miatamini  sous  1'autorite  combineo  dos  gouvernomcnts  d'Ottawa  et  de  Quebec,  et  prepai-ee  par  lu 
commimion  geologique  du  Canada  et  le  de*partomont  des  Terrea  de  la  couronne  de  Quebec.  Bien  que 
nous  no  pnissions  pas  inaintcnant  juger  la  valour  des  r&sultats  pratiques  de  cette  exploration,  parce 
quo  les  rappoHs  officiels  n'en  sont  j>as  encore  public,  il  nous  est  cependant  permis  d'espe'rer  que  nous 
en  reoueillerons  des  fruits  precieux  pour  la  science  geographique  et  pour  la  connaissance  de  notre 
propre  pays. 

Maljjn'  la  modioite  de  nos  ressources,  nous  avons  pu  continuor  la  publication  de  notre  bulletin,  et 
le  No  IV  est  maintenant  pret  \  ctre  distribue.  On  y  romarquora  que  les  etudes  sur  la  region  du  lac 
Mi-t'i-Mhi  et  leu  rallecs  du  lac  SainkJean  ct  du  Saguenay,  ct  la  question  des  explorations  en  general 
ont  die  la  preoccupation  dominante  de  nos  conferenciers  ct  de  nos  collaboratcurs. 

Notre  soeiete  a  continue  d'etre  en  rapports  d'amitie  avec  la  plupart  des  societes  de  Geographic  du 
monde  enlier,  et  la  longue  liste  de  nos  ediangcs  et  des  dons  quo  nous  avons  recus  prouve  que  notre 
Soeiete  est  tonne  en  grando  ostime  c-he/.  nous  ct  u  lY-tranger. 

Noun  -ai-i--'H!-  avec  empressemont  I'occasion  do  notre  nssombleo  gdn^rale  pour  offrir  nos  t^enti- 
menU  do  vivi-  rcconnabwance  aux  bommes  distiiigudH  qui  ont  contribue  par  leurs  dcrits  et  leur  confe- 
rvncca  4  la  t-ontbction  dt-  notre  luilletin,  et  aussi  aux  noiiibrcusos  societds  et  aux  bienfaiteurs  dont  les 
envois  gltx-ri'ux  ont  enrirhi  notro  bibliotheque. 

I.'antii'e  1885  a  nvii.sKomiu  ])armi  nos  mcinbrvs  et  nos  officiers.  Kile  nous  a  enlevd  un  homme 
dintinguv  daiiH  la  penonne  de  M.  Franklin  B.  Hough,  de  Washington,  mcmbrc  honoraire,  et  un  jeune 
othYier  do  imtro  S<K-ict«5,  M.  Joseph  ('houinurd,  I'un  des  assistant-*  seerc-taires-correspondants. 

Ix-  ra|)|H)rt  de  notro  trdsorivr  demontrc  avec  1'eiiMiuence  irrdsistiblo  dos  chiffres  la  necessit*-  des 
effort*  M-rii-ux  ]K>ur  ranimor  lo  zele  do  nos  tnonibres,  pour  rallior  ceux  qui  nous  ont  laisses,  pour  recru- 
ter  on  grand  nombre  do  nouvcaux  adlieronts,  atin  quo  Ta-uvro  ontrcprise  par  notro  Societe,  non-seule- 
mont  no  |x!risso  pus,  inais  grundisse  ot  produiso  la  riche  moisson  atnbitionnec  par  nos  fondateura. 
On  no  Miurait  ti-op  d«5])Ioror  lo  inalhour  des  temps  qui  a  force,  nous  aitnons  ;i  lo  croire,  le  gouvernement 
do  (^ui'l<«-  4  Mipprimer  ies  octrois  aux  societds  qui  s'occupont  de  science  et  de  littdrature.  Esperons 
quo  lo  in  mi-lit  nVst  pas  dloignd  oil  les  efforts  glndreux  dos  i-arcs  adcptcs  de  la  science  etdes  lettres  en 
notre  pays  ne  seront  pas  cntiorement  mdconnus,  qu'apros  avoir  largement  pourvu  aux  besoins  mate- 
riel* de  notro  pouplo,  on  fera  uno  part  aussi  large  que  possible  dos  deniers  publics  pour  aider  &  cos 
associations  qui  travaillont,  avec  desintei-essomont  ot  sans  espoir  de  recompense  pour  leurs  membrcs 
dcvoues,  A  favoi  isor  uno  belle  et  noble  cause,  la  cause  do  la  science  ot  de  I'dducation,  et  font  a  olios 
i»euU»,  au  Canada,  ce  qui  dans  tous  les  pays  est  1'wuvre  des  gouvernements,  c'est-a-diro  une  oeuvre 
nationalc. 


ADDRESSES  OF  THE  PRESIDENT  AND  VICE-PRESIDENT. 

The  President,  Da.  DANIEL  WILSON,  then  delivered  the  following  address  :— 

We  meet  today  after  another  year  of  work  as  a  Society,  to  report  progress,  and  to  submit,  in  the 
various  Section*,  the  contributions  of  the  year  to  the  departments  of  letters  and  science  embraced 
within  our  comprehensive  organization.  In  fulfilling  the  duty  that  now  devolves  on  me,  I  might  be 
tempted  to  follow  the  example  of  some  who,  in  analogous  positions,  have  surveyed  the  whole  field  of 
w.,rk.  with  it*  possibilities  and  opportunities:  I  might  aim  at  a  resume  not  only  of  the  actual  achieve- 
ment* of  Canadian  science  and  letters,  but  of  all  that  lies  within  the  compass  of  its  most  ambitions 
But  cuch  an  attempt  would  involve  a  review  of  the  intellectual  life  of  the  age.  Physics  and 
•"ipkyiiicii,  palKontology,  archaology,  history,  and  belles-lettres,  all  alike  claim  our  attention;  but 
the  wide  diversity  of  intellectual  activity  which  marks  the  era,  a  disposition  is  increasingly 
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manifested  to  give  the  foremost  place  to  questions  which  directly  affect  humanity.  The  speculations 
of  science  more  and  more  converge  towards  one  centre;  and  along  with  this  it  is  impossible  to  over- 
look the  growing  tendency  among  one  class  of  inquirers  to  translate  hypothesis  into  scientific  dogma. 
It  is  well  that  we  should  ever  bear  in  remembrance  that  "  Evolution,"  which  is  the  magic  word 
assumed  for  the  present  to  solve  all  difficulties,  necessarily  implies  progressive  change ;  and  so  points 
to  a  beginning — a  Creator.  This  novel  hypothesis  of  the  great  English  naturalist  of  our  century, 
which  offers  for  its  acceptance  a  now  tcience  of  life,  has  revolutionized  the  whole  course  of  scientific 
speculation.  The  geologist,  responding  to  its  appeal,  undertakes,  on  strictly  scientific  evidence,  the 
significant  problem  of  the  antiquity  of  man.  The  biologist  unites  with  the  pala-ontologist,  in  a 
renewed  search  for  his  pedigree.  The  psychologist  has  embraced  within  the  sphere  of  his  philosophic 
speculations  the  evolution  of  the  intellectual  powers,  the  conscience,  and  the  will ;  and  assumes  no 
less  dogmatically  to  determine  the  descent  of  mind. 

With  so  vast  a  range  of  speculation  ^hus  comprehended  within  the  field  of  scientific  research, 
the  most  gifted  student  might  well  hesitate  to  cope  with  the  theme,  in  this  its  revolutionary  stage. 
For  me,  the  attempt  would  be  altogether  presumptuous;  and  I  shall  best  fulfil  the  duty  now  devolving 
on  me  by  limiting  myself  mainly  to  one  department  of  research,  which,  as  I  conceive,  has  special 
and  urgent  claims  on  the  attention  of  this  Society  at  the  present  time. 

The  Science  of  Language,  itself  among  the  youngest  of  the  sciences,  has  not  escaped  the  influence  of 
the  new  revolution ;  and  novel  theories  of  the  evolution  of  language  itself  supersede  earlier  inquiries 
into  the  origin  of  letters.'  In  one  respect  the  Royal  Society  of  Canada  differs  in  its  constitution 
from  older  kindred  societies  of  the  mother  country,  in  so  far  as  it  includes,  within  the  recognized 
work  of  its  Sections,  both  French  and  English  literature.  Here,  accordingly,  language  finds  its  legiti- 
mate place  ;  and  without  embarking  on  the  seemingly  shoreless  sea  of  speculation  and  hypothesis 
that  I  have  indicated,  there  are  certain  aspects  of  comparative  philology  which  are  full  of  interest 
and  value  to  ourselves  as  Canadians.  This  department  of  study  will  not  hamper  in  any  degree  the 
legitimate  operations  of  other  Sections ;  though  it  may  influence  inquiry  in  certain  allied  directions. 
But  here,  it  seems  to  me  that,  without  limiting  the  freedom  of  individual  members  in  their  choice  of 
subject,  much  work  of  great  practical  value  may  be  accomplished  by  a  judicious  selection  of  themes 
specially  necessitating  prompt  consideration.  The  literature  of  France,  with  its  "  Chanson  do  Roland," 
its  Froissart,  its  MoliSre,  Corneille,  Racine;  and  all  its  brilliant  creations,  to  the  latest  productions 
of  de  Musset  or  Merimde,  pertains,  like  contemporary  English  literature,  to  European  classics. 
Canadians  may  emulate  the  great  masters  in  letters,  as  they  have  silready  done  in  more  than  one 
department;  but  the  republic  of  letters  is  free  to  all  without  the  fostering  aid  of  a  Society  such  as 
this.  It  is,  indeed,  a  matter  of  just  interest  to  watch  the  growth  of  a  native  Canadian  literature  in  the 
languages  both  of  France  and  England ;  and  to  trace  the  influence  of  novel  environments  moulding 
and  fashioning  our  intellectual,  no  less  than  our  physical  development.  But  without  slighting  this 
attractive  branch  of  work,  it  appears  to  me  that  more  important  results  may  be  anticipated  from  a 
class  of  communications  that  have  already  received  some  attention  in  the  past,  and  which  I  hope  to 
see  making  greater  demands  on  our  space  in  the  future.  They  are  exemplified  in  the  volume  of 
Transactions  now  issued,  in  such  papers  for  example,  as  "  La  race  francaise  en  Amerique,"  "  L'e'le'ment 
Stranger  aux  Etats-Unis ;  "  etc.,  as  in  previous  volumes,  we  had  "  Les  races  indigenes  de  I'Ame'rique 
devant  I'Histoire,"  "  Les  aborigines  d'AmeYique,  leurs  rites  mortuaires ;  "  and  in  another,  but  not 
less  interesting  aspect:  "La  province  de  Qudbec  et  la  langue  francaise."  In  like  manner,  in  both 
the  present  and  the  past  volumes,  papers  on  "  The  Half-Breed,"  "  The  Huron-Iroquois,"  and  others 
of  the  aboriginal  races  of  the  continent  have  been  contributed  to  Section  II.  Thus  the  ethnology 
and  comparative  philology,  not  of  Canada  only,  but  of  America,  have,  to  some  partial  extent  at 
least,  been  brought  under  review.  It  is  a  small  portion  of  the  wide  field  mapped  out  for  our  joint 
labours ;  but  in  this  direction,  as  it  seems  to  me,  valuable  results  may  be  anticipated,  marked  by  such 
local  character  as  will  naturally  be  looked  for  from  our  Canadian  Royal  Society,  and  constitute  a 
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special  feature  of  iU  Transactions.  The  polished  language  of  cultured  Prance,  though  here  trans- 
ferred to  a  region  beyond  the  Ailantk-.  is  kept  en  rapport  with  the  Parisian  centre  of  refinement,  and 
f-l  imm  the  perennial  fount  of  French  literature.  But  here  also  are  the  peasants  of  Normandy  and 
Brittany,  transplanted  to  "la  Nouvelle  France,"  under  the  old  regime,  bringing  with  them  to  their 
new  home  a  provincial  patois,  embodying  elements  peculiar  to  those  scenes  of  Scandinavian  coloniza- 
tion and  Celtic  institutions.  Here,  unaffected  by  revolutions  that  have  so  largely  influenced  the  more 
recent  history  of  France  and  of  Europe,  they  have  dwelt  for  generations,  intermingling  to  some 
extent  with  the  aborigines,  and  brought  into  novel  relations  with  other  intrusive  races  of  the  New 
World.  To  the  modern  Frenchman,  they  cannot  fail  to  present  in  many  ways  a  singularly  attractive 
study;  but  it  is  in  their  philological  aspect  that  the  widest  value  lies;  and  the  changes  already 
noticeable  in  idiom  and  vocabulary,  have  awakened  an  intelligent  interest  among  many  students  of 
language.  The  cultivated  Frenchman  not  only  brought  with  him  to  his  new  home,  a  written 
language,  and  a  literature  rich  and  varied  in  iU  attractions,  but  the  intervening  ocean  has  scarcely 
impeded  hi*  enjoyment  <>f  its  latest  triumphs.  But  the  habitant  has  stood  in  very  different  relations 
to  the  language.  It  was  to  him  from  the  first  an  unwritten  local  dialect;  and  now  illustrates,  in 
some  singularly  striking  aspects,  the  beginning  anew  of  a  process  of  evolution  akin  to  that  to  which 
we  owe  the  whole  Romance  languages.  This  is  a  branch  of  comparative  philology,  of  interest  to  all 
Canadians,  and  which  lias  a  special  claim  on  the  attention  of  Section  I. 

Hut  a  wider  interest  pertains  to  the  native  languages,  and  in  the  indigenous  races  of  this  continent. 
Their  approximation  in  physical  characteristics  to  the  Asiatic  Mongol  renders  all  the  more  remark- 
able the  wide  diversity  of  speech  between  the  two  continents.  On  both,  indeed,  an  agglutinate  char- 
acter predominates  in  large  groups  of  languages ;  but  beyond  this,  any  affinities  thus  far  traced  out 
are  remote  and  uncertain.  Here,  therefore,  is  a  problem  in  comparative  philology,  of  which  a  solution 
may  not  unreasonably  bo  looked  for  from  us.  In  this  direction  unquestionably  lies  the  determination 
nf  (juectiuiiK  relating  to  the  origin  of  the  American  race;  the  ethnographic  key  to  the  earliest 
migrati'ins  ;  the  prehistoric  chronicle  of  this  western  hemisphere;  the  interpretation,  it  may  be,  of 
the  venerable  myth  of  the  lost  Atlantis,  which  vainly  excited  the  interest  of  the  disciples  of  Socrates, 
as  even  then  a  tradition  from  old  times  before  that  era  to  which  they  belonged,  when  the  world  was 
two  thou>and  three  hundred  yeai-s  younger  than  it  is  now. 

!."•. kin.'  to  the  subject  in  its  narrowest  aspect,  the  native  languages  of  this  continent  are  deserv- 
ing of  careful  study;  and  those  of  our  own  Dominion  have  a  claim  on  our  attention,  as  a  Society, 
which  we  cannot  ignore  without  discredit  to  ourselves.  We  owe  not  a  little  of  the  knowledge  of  them, 
thus  far  secured,  as  one -and  not  the  least  valuable— of  the  result*  due  to  the  devoted  labours  of 
French  missionaries  for  upwards  of  two  centuries  among  the  Indians  of  Canada  and  the  Northwest. 
The  Huron  version  of  the  Loitl's  Prayer,  reproduced  in  the  second  volume  of  the  Society's  Trans- 
actions, was  derived  from  a  MS.  of  the  seventeenth  century,  ascribed  to  the  Rev.  Father  Chaumonot; 
and  in  of  value  us  an  example  of  the  language  of  that  race,  when  first  brought  into  intimate 
intercourse  with  Europeans.  The  vocabulary  of  the  language,  prepared  by  the  same  zealous  Jesuit 
missionary,  is  still  in  existence;  but  iu*  present  custodian,  M.  Paul  Picard,  son  of  the  late  Huron 
Chief,  Tahourenchc,  has  hitherto  repelled  all  applications  for  its  purchase,  and  even  for  permission  to 
have  it  printed.  It*  genuineness  is  placed  Ix-yond  dispute  by  the  date  of  the  water-mark  on  the 
paper,  and  iU  interest  and  value  are  unquestionable.  Our  earliest  knowledge  of  the  native  vocabu- 
lary of  the  Province  of  Quebec  is  derived  from  the  two  brief  lists  furnished  by  Cartier  as  the  result 
»f  bin  vi»it  in  1535;  and  a  comparison  of  them  with  the  Huron  vocabulary  leaves  no  doubt  of  their 
affinity.  We  have  also  the  dictionary  of  the  Recollet  Father,  Gabriel  Sagard,  printed  at  Paris  in 
1632.  But  the  recovery  of  the  vocabulary  of  Father  Chaumonot,  and  its  printing  by  the  Royal 

•  y.  will  furtii-h  an  important  addition  for  the  study  of  the  language  of  a  people  interestingly 
•Mociatcd  with  the  early  history  of  Canada,  and  will  be  a  creditable  work  for  either  of  the  Literary 
Section*.  I  regret  that  my  own  efforts  to  obtain  access  to  the  MS.,  with  a  view  to  laying  it  before 
the  Section  of  English  Literature  and  of  History,  have  thus  far  failed. 
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We  already  owe  to  the  "Lexique  do  languo  iroquoiso,"  and  to  the  "Etude  philologique  sur 
quolques  langues  sauvage  de  I'Amdrique,"  of  Abbe"  Cuoq,  valuable  help  to  the  study  of  the  Iroquois 
and  Algonquin  tongues..  We  are  no  less  indebted  to  the  Rev.  Father  Lacombe  for  the  like  aid  in 
his  "  Dictionnaire  et  grammairo  do  la  lungue  des  Cris."  But  the  frontiers  of  Quebec  are  still  occu- 
pied by  native  tribes  little  affected  by  the  civilization  of  European  intruders,  and  boyond  this,  the 
Eskimo  of  Labrador  are  easily  accessible.  In  Ontario,  the  Huron-Iroquois  are  being  transformed 
into  an  industrious,  civili/.ed  people.  In  the  Maritime  Provinces,  tho  Micmacs  and  Milicents  are  in 
process  of  like  transformation ;  and  on  many  Canadian  reserves,  tho  representatives  of  Algonquin 
and  other  tribes  are  now  settled,  and  gradually  learning  to  conform  to  the  usages  of  their  supphmters. 
But  in  such  a  process,  language  and  much  else  which  is  invaluable  to  the  ethnologist,  must  disappear; 
and  still  more  is  this  the  case  in  tho  great  wilderness  of  tho  Northwest.  There,  in  very  recent  years, 
tho  buffalo  roamed  in  vast  herds,  furnishing  an  unfailing  supply,  not  only  of  food,  but  of  furs  and 
skin*,  from  which  tho  tents,  robes,  and  couches  of  Creos  and  Blackfoet  were  fashioned,  and  on  which 
the  Hudson  Bay  factors  largely  depended  for  like  supplies.  The  Indian  tribes  lived  around  the  Hud- 
son Bay  forts  much  after  tho  fashion  of  their  fathers,  bartering  tho  produce  of  tho  chase  for  other 
needful  supplies.  But  now  all  this  is  at  an  end.  A  revolution  of  the  most  radical  character  has  super- 
vened. The  inevitable  disappearance  of  tho  wild  hunter  tribes  of  the  Northwest,  at  no  distant  date, 
can  no  longer  be  questioned.  Some  memorial  of  the  native  races  will,  doubtless,  survive  in  civili/.ed 
tribes  settling  down  to  cultivate  the  soil  over  which  their  fathers  roamed  as  nomad  hunters.  But 
such  a  process  cannot  fail  to  involve  the  extinction  of  tho  native  languages  from  which  alone  the 
ethnical  affinities  and  tho  history  of  the  race  are  to  be  recovered. 

Nor  must  we  overlook  tho  significance  of  the  fact  that  the  Province  of  Manitoba  began  its 
independent  career  with  a  population  of  some  ten  thousand  half-breeds.  In  that  old  historic  pust, 
when  the  gifted  Koman  annalist  followed  on  the  steps  of  imperial  conquest  in  the  British  Islands, 
the  dark  type  of  the  Silurian  Britons  was  noted  by  Tacitus,  and  assigned  by  him  to  an  Iberian 
source.  In  the  latest  classification  of  anthropologists,  the  modern  representatives  of  this  persistent 
type  are  designated  "Melanochroi,"  the  assumed  representatives  of  the  metis  of  Europe's  prehistoric 
dawn,  when  the  first  wave  of  Aryan  immigration  came  in  contact  with  their  Turanian  or  Allophvlian 
precursors.  Here,  in  our  own  Dominion,  the  same  great  Aryan  wave,  which  reached  the  shores  of 
the  New  World  before  the  close  of  the  fifteenth  century,  and,  with  ever  added  volume,  has  driven 
before  it  the  native  tribes,  moves  westward  with  irresistible  aggression;  and  on  our  Northwest 
frontier,  the  same  results  are  everywhere  apparent.  Tho  ethnological  history  of  Europe  repeats 
itself  here ;  and  this  phenomenon  of  the  rise  of  a  race  of  mixed  blood  settling  down  among  the 
intruding  colonists  is  replete  with  interest  to  the  student  of  ethnology. 

I  bring  this  subject  under  your  special  notice  now,  because  it  is  one  that  demands  immediate 
attention,  one  indeed  that  will  not  brook  delay.  The  Indian  may  survive  for  a  time.  The  inter- 
blended  elements  due  to  the  contact  of  native  and  intruded  races,  I  doubt  not,  will  remain  as  a 
permanent  factor  in  our  future  population.  But  the  aboriginal  arts  must  vanish;  the  native  tradi- 
tions, in  which  so  much  history  lies  embodied,  will  scarcely  survive  to  another  generation ;  and  as 
for  their  languages,  if  not  recovered  from  the  lips  of  the  living  generation,  they  will  ere  long  be  as 
utterly  beyond  recall  as  the  snows  of  the  past  winter.  Yet  it  is  to  comparative  philology  that  we 
have  to  look  for  the  solution  of  problems  of  highest  interest  and  value  to  ourselves.  If  we  are  over 
to  recover  any  reliable  clue  to  the  ancient  history  of  this  continent,  and  the  source  and  affiinities  of 
the  nations  to  whose  inheritance  we  have  succeeded,  this  can  only  be  done  by  means  of  comparative 
philology;  and  for  this,  tho  materials  must  be  gathered  ere  it  be  too  late.  "The  Comparative 
Vocabularies  of  the  Indian  tribes  of  British  Columbia,"  the  work  of  one  of  our  own  members,  in 
conjunction  with  Dr.  Fraser  Tolmie,  which  was  published  in  connection  with  the  Geological  and 
Natural  History  Survey  of  Canada,  in  18G4,  is  a  timely  and  valuable  contribution  to  the  desired 
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material*.     But  the  reception  which  it  mot  with  from  those  in  authority  was  not  greatly  calculated 
to  encourage  the  repetition  of  such  disinterested  labours. 

It  is  in  work  of  this  kind,  at  once  of  great  practical  value,  and  yet  essentially  unremuncrative,  if 
judged  by  the  test  of  mere  profitable  pecuniary  resulU,  that  Canada  has  to  look  for  the  most  beneficial 
labours  of  it«  Royal  Society.  The  history  of  the  Geological  Survey,  both  here  and  in  the  United 
Slates,  is  well  calculated  to  guide  us  in  this  respect.  Geology  has  long  enjoyed  the  fostering  care  of 
the  Government  in  both  countries,  though  rather  in  its  economic,  than  in  its  scientific  aspect. 
Largo  sums  have  been  expended,  and  an  efficient  staff  employed,  in  surveying  and  mapping  out  the 
geological  structure  of  the  continent.  The  sister  sciences,  and  especially  those  of  mineralogy  and 
chemistry,  have  been  enlisted  in  its  service ;  and  paleontology  has  necessarily  been  largely  elucidated 
in  the  combined  research.  But  the  urgent  demand  is  ever  for  what  are  called  practical  results. 
True,  it  is  to  the  disinterested  study  of  puie  science,  to  the  love  of  abstract  truth,  that  we  owe  all 
the  grand,  practical  fruits  by  which  science  is  revolutionizing  the  world.  But  Canada  has  been,  till 
recently,  sufficiently  indifferent  to  this;  and  as  for  the  United  States— after  doing  splendid  work  in 
geology,  ethnology,  hydrography,  geodesy,  and  meteorology,  and  publishing  works  of  no  less  scientific 
than  practical  viiluo— a  commission  recently  appointed  by  Congress  to  investigate  the  operations  of 
the  various  scientific  bureaus,  lias  draughted  a  bill  restricting  the  work  and  publications  of  the 
Geological  Survey,  and  absolutely  forbidding  the  expenditure  of  any  portion  of  the  Government 
appropriation  for  the  publication  of  palu-ontological  material,  or  for  tho  discussion  of  geological 
theories.  In  other  words,  there  shall  he  no  seed-time  for  science.  Henceforth  it  must  bo  harvest 
through  all  the  seasons.  This,  I  doubt  not,  is  a  mere  passing  phase  of  misapplied  thrift,  which  will 
speedily  give  place  to  a  wiser  recognition  of  the  economic  value  of  all  scientific  research.  But  I 
refer  to  such  experience  elsewhere,  rather  than  to  any  action  in  our  own  Dominion,  because  we  may 
tho  more  impartially  estimate  the  probable  results.  The  scientific  value  of  tho  labours,  and  of  the 
published  results,  of  the  I'nited  States  Geological  Survey  has  been  widely  recognized;  and  the 
restrictions  suggested  by  the  recent  commission,  will  be  felt  throughout  the  scientific  world,  oven 
more  keenly  than  would  the  withdrawal  of  American  specie  and  all  its  equivalents  by  tho  commercial 
world.  It  will  not  only  be  a  great  discouragement  to  American  science,  but,  if  persisted  in,  would 
enormously  diminish  the  practical  usefulness  of  the  Survey.  It  is  impossible  to  neglect  pure  science, 
and  yet  hope  tw  reach  those  results  which  are  but  its  latest  fruitage.  Palaeontology,  with  all  ita 
marvellous  disclosures  relative  to  ancient  life;  chemistry,  with  its  determination  of  the  origin  of 
crystalline  rocks,  or  its  wondrous  spectrum  analysis,  revealing  to  us  the  physical  structure  of  tho 
heavens;  or  physics,  with  its  more  comprehensive  discoveries  of  tho  correlation  of  forces — all  alike 
present  themselves  to  the  "practical "  mind  as  mere  sports  of  scientific  speculation,  with  no  possible 
bearing  on  the  economic  needs,  or  tho  industrial  interests  of  the  community.  What  can  it  benefit 
the  miner  to  learn  of  Tertiary  vertebrates;  or  the  farmer  to  bo  assured  of  the  verification  of  the 
Henperornis,  the  Ichthyornis,  or  other  toothed  birds  of  tho  Cretaceous  strata  of  our  North  American 
continent?  It  is  not  indeed  a  matter  of  wonder  that,  to  the  man  of  "advanced  vows"  in  political 
and  social  science,  who  claims  above  all  things  to  be  "practical,"  it  should  seem  a  matter  of  equal 
indifference  whether  the  dawn  of  life  has  been  discovered  in  tho  Eozoon  Canadense  of  our  Laurentian 
rocks;  or  tho  existence  of  palaeolithic  man  in  America  has  been  demonstrated  by  the  recovery  of  the 
turtle-back  celts  in  the  drift  of  New  Jersey.  Nevertheless,  to  note  only  one  familiar  instance,  tho 
determination  of  tho  relative  age  of  the  strata  of  the  Earth's  crust  has  been  of  scarcely  less  economic 
value  in  the  Provinces  of  Quebec  and  Ontario,  in  saving  the  useless  expenditure  of  many  thousands 
of  dollars  in  a  vain  search  for  coal,  than  in  guiding  the  geologists  of  Nova  Scotia  in  tho  develop- 
ment of  their  rich  coal  fields.  It  is  tho  same  in  every  department  of  science.  Amber  (jjfXexrpov) 
furnished  the  first  hint  of  latent  Electricity,  which  perpetuates  in  its  name  the  seemingly  insignificant 
beginnings  of  that  branch  of  science  to  which  we  now  owe  the  telegraph,  tho  telephone,  electric 
light,  the  ocean  cable;  which  have  annihilated  space,  and  outstripped  time  in  their  winged  messages 
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over  land  and  sea.  Yet  such  is  the  world's  inheritance,  won  for  her  in  the  ardent  search  for  abstract 
truth,  in  the  unselfish  devotion  to  pure  science.  We  can  no  more  look  for  the  practical  fruits  of 
science  without  such  preliminary  labour,  than  for  the  reaping  of  the  harvest  where  there  has  been 
no  seed-time. 

The  institution  of  this  Royal  Society  by  tho  Canadian  Legislature  is  in  itself  a  recognition  of  the 
value  thus  assigned  to  pure  science.  By  our  constitution  it  is  provided  "  that  the  advice  and  assis- 
tance of  the  Society  shall  at  all  times  be  at  the  disposal  of  the  Government;  "  and  in  no  way  can  this 
be  more  legitimately  rendered  than  by  interposing  to  prevent  a  premature  demand  for  economic 
results  arresting  the  researches  of  science.  We  are  not  likely  to  forget  that  Canada  is  still  a  young 
country — favoured  in  many  ways  on  that  very  account,  by  reason  of  the  unimpeded  course  that  thus 
lies  before  us;  but  also  with  some  of  the  difficulties  incident  to  national  youth.  The  learned  societies 
of  Europe  have,  in  many  cases,  endowments  at  their  disposal,  which  enable  them  to  render  efficient 
aid  to  science,  and  to  issue  costly  works  dealing  with  subjects  such  as  no  publisher  would  view  with 
favour.  No  such  endowments  as  yet  exist  in  Canada;  and  occasions  will  occur  when  it  ma}-  be  our 
duty — looking  to  the  true  interests  of  the  Dominion— to  recommend  to  the  Legislature  a  liberal 
encouragement  of  the  higher  work  of  pure  science  in  various  departments,  without  neglecting  those 
immediate  practical  results  which  the  country  reasonably  looks  for  as  evidence  of  the  enlistment  of 
science  in  the  service  of  the  people. 

The  volume  of  Transactions  now  issuing  from  the  press  will,  I  believe,  be  found  in  some  respects 
in  advance  of  its  predecessors,  and  do  no  discredit  to  the  representatives  of  Canadian  letters  and 
science.  I  have  already  referred  to  some  of  the  contributions  embodied  in  the  work  of  Sections  I  and 
II,  when  inviting  to  a  line  of  research,  in  which  the  biologist,  no  less  than  the  philologist  and  the 
litterateur,  will  find  a  legitimate  field.  The  contributions  to  Section  III  will  also  be  found  to  include 
valuable  work,  alike  in  pure  physics  and  mathematics,  and  in  their  practical  application.  The  Council 
of  the  Society  had  occasion  during  the  past  year  to  press  on  the  Government  the  desirableness,  in 
the  interest  of  our  commercial  navy,  of  carrying  out  a  s3'stcmatic  hydrographic  survey,  not  only  in 
the  Gulf  of  the  St.  Lawrence,  but  along  our  whole  Atlantic  and  Pacific  coasts,  so  as  to  follow  up  the 
work  already  so  efficiently  executed  by  the  United  States  Geodetic  and  Coast  Survey.  In  connection 
with  this,  attention  may  be  fitly  directed  now  to  a  valuable  paper  on  "Tidal  Observations  in  Cana- 
dian Waters."  I  may  also  be  permitted,  without  invidious  distinction,  to  note  in  Section  IV  the 
continuance,  by  Mr.  Matthew  of  St.  John,  of  his  description  of  the  Cambrian  fossils,  adding  consider 
ably  to  our  knowledge,  and  keeping  Canada  in  advance  of  other  parts  of  the  Continent  on  this  subject. 
A  contribution  by  Prof.  Ramsey  Wright  on  the  anatomy  of  an  interesting  group  of  fishes,  will,  I 
believe,  be  found  to  introduce  a  style  of  work  of  which  little  has  hitherto  been  done  in  Canada.  The 
catalogue  of  Canadian  butterflies,  by  Mr.  Saunders,  renders  our  knowledge  more  complete  and  system- 
atic; and  gives  information  as  to  their  local  distribution,  which  may  be  of  practical  significance  in 
relation  to  a  branch  of  animal  life,  which,  however  beautiful,  is  regarded  with  well-grounded  dis- 
favour by  the  agriculturist.  Sir  William  Dawson's  paper  on  the  latest  Cretaceous  discoveries  of 
fossil  plants  in  the  Northwest,  adds  to  North  American  geology  a  new  horizon  of  Lower  Cretaceous 
plants  not  previously  known,  including  a  number  of  novel  and  interesting  species.  I  may  also  refer 
here  to  the  contribution  by  Professor  Chapman  of  a  piece  of  local  economic  geology  in  his  account  of 
the  Wallbridge  hematite  mine,  in  order  to  note  in  passing  that  this  was,  I  believe,  one  of  the  deposits 
resorted  to  by  the  aborigenes,  and  used  as  a  pigment.  Among  the  primitive  native  implements  in 
the  Redpath  Museum,  at  Montreal'  may  be  seen  the  antler  picks  and  shells  used  by  the  Indians  in 
collecting  the  hematite  for  their  own  purposes. 

In  this  slight  and  very  partial  glance  at  some  among  the  subjects  treated  of  in  the  new  volume, 
my  notice  is  necessarily  meagre,  as  I  have  only  had  access  to  some  of  its  detached  sheets;  and 
therefore  cannot  pretend  to  aim  at  any  exhaustive  review  of  the  work  embraced  in  its  varied 
contents.  By  our  very  constitution,  as  a  Society,  alike  scientific  and  literary,  the  range  of  themes  is 
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MOewarily  comprehensive  and  diversified.  In  all  alike,  wo  shall  ever,  I  trust,  set  before  ourselves, 
a  lofty  standard;  finding  in  literature  a  stimulus  to  the  highest  culture,  and  in  science  the  motive  to 
a  reverent,  yet  fearless  search  for  all  truth. 


The  Vice-President,  the  Very  Reverend  T.  E.  HAMEL,  then  spoke  as  follows:  — 

MoNKist'R  I.K  PRESIDENT,  MESSIEURS:  — L'objet  do  la  Societt  Royale  cst  d'cncouragor  1'dtude  et  le 
ddveloppemont  dc  toutea  les  branches  du  savoir  au  Canada.  Deux  choscs  sont  done  en  presence 
commo  but*  dc  nos  efforts  combines :  le  ddveloppement  des  ressources  matdriolles  et  intellectuelles 
quo  pent  presenter  notre  immense  pays,  pour  le  plus  grand  avantagc  de  ceux  qui  Phabitent,  et  1'dld- 
vation  du  niveau  intellec-tucl  do  notre  jeunesse  studieuso.  Inutile  dc  dire  quo  la  premiere  partie  sera 
commo  un  echo  do  la  seconde,  et  quo  nos  rossources  tant  matdrielles  (lu'intellectuolles  se  developperont 
d'aiitanl  plus  vile  que  le  pays  prdsentera  une  armde  |>lus  nombrouse  do  travaillours  zdles  et  intdro-r*. 
C'ect  u  aiigmcnter  cette  armde  quc  travaillc  la  Soddtd  Royale  du  Canada. 

Mais  y  a-t-il  de  I'ouyrago  pour  lant  de  travailleurs  ? —  La  rdponse  a  cette  question  est  probable- 
inrnt  ce  qui  a  embarrass^  un  certain  nombro  <le  porsonnes,  lorsque  Son  Excellence  le  marquis  de 
I»rne  a  jetd  Irs  premiers  londcments  do  la  Socidtd  Royale.  On  a  alors  contestd  1'utilitd  pratique  de 
celte  socidte,  el  on  lui  a  prddit  uno  existence  ephdmcre,  voire  memo  la  plus  triste  fin,  1'inanition.  Seu- 
lement,  tandis  quo  los  uns  trouvaient  le  pays  trop  bicn  organisd,  d'nutros  au  contraire  le  trouvaient 
tr"p  pc-u  avancd  pour  une  somlilable  sorii-tu. 

Ix-s  premiers  -outonaii-nl  que  la  Socii'tr  Royale  n'avail  pas  sa  raison  d'etre  dans  lo  pays,  parce 
iju'il  n'v  a  rien  i  fain-  cornme  encouragement  ;V  I'initiativo  privee ;  quc,  d'un  cold,  Ics  lottros  prennent 
un  di-vcloppomcnt  jilulot  a  inoili'-rer  i|ii'a  exciter,  et  que,  de  1'autrc,  pour  les  sciences,  la  commission 
(i(>ili>gi«|uc  du  gouvi-rnenn-nt  et  Ics  socidtds  il'Histoire  naturelle  du  pays  absorbent  tout  ce  qui  peut 
i'trc  u n  olijet  d'vtude. 

II  ^emble  qiielqiie  peu  paradoxal  dedire  que  notre  pays  est  tellement  bien  organisd  qu'il  n'y  a 
plus  qii'a  se  croiser  le>  bra'-  et  a  lais>er  fairo.  Ce])endant,  sans  partagor  prdcisdment  cette  idde,  un 
lx>n  numbrc  <le  no-  compatriotes  parai**ont  etre  sous  I'influenced'un  prdjugd  qui  conduit  pratiquement 
au  mPmc  iv>ultat.  On  dirait  <jue  nous  avons  pris  i  la  France  1'iildc  que  tout  ce  qui  sort  de  I'intdrfit 
partieulier  et  de  ce  qui  no  regardo  que  le  besoin  special  de  la  famille  individuolle,  doive  8tre  fait  par 
le  gouvernement.  C'est  la  une  maniore  do  voir  qui  nous  distingue  completcment  de  nos  compatriotes 
d'origino  anglal-e,  et  malhcureusement  a  notrc  dcsavantage. 

Tandis  (jue  1'Anglais  cbercho  constammcnt  :.i  se  rendre  utilc  ;i  la  socidtd  par  les  efforts  de  son 
initiative  privee,  le  C-'anadien-francais  se  iait  un  scrupule  de  travaillcr  pour  I'avantage  gdndral,  ill  moins 
d'y  otre  obligd  par  une  function  gouvernemcntale.  Ce  n'est  pas  que  1'on  ait  borreur  do  procurer  le 
bien  public,  car  c'est  une  course  au  clocher  parmi  nos  jounes  gens  pour  avoir  une  place  du  gouverne- 
ment. Or  jodisque  c'est  la  une  tendance  dangereuse,  parce  qu'ello  favorise  cetto  nonchalance  intel- 
lectuellc  qui  ne  voit  rien  u  faire  pour  le  public,  en  dehors  de  ce  qui  peut  rapportcr  iramddiatcment 
qnclqnes  sous  .1  la  famille.  Au  surplus,  cette  malbeurcuse  tendance  conduit,  commo  autre  consd- 
.  quencc,  i  I'dtroitesse  d'csprit  et  d  la  mesquinerie.  Heiu-eu.sement  c'est  un  ddlaul  guerisaable,  et  c'est 
i  cette  gudrison  que  contribuera  la  Socidtd  Royale,  en  encouiageant  le  travail  individuel  et  1'initiative 
privee. 

Ilfitons-nous  de  fairo  voir  que  1'ouvrage  ne  manquera  pas  ;  et  cela,  au  risque  de  paraitre,  pour 
*  insUnta,  favoriscr  Topinion  de  ceux  qui  prdtendaient  que  la  Socidtd  Royale  dtait  une  oeuvre 
prdraaturee,  pcrce  que  le  pays  ne  presente  pas  encore  assez  de  ressources  pour  t'ournir  los  dldments 
d'nnc  socidtd  organisee  sur  des  bases  aussi  larges.  Cos  personnes  soutonaiont  quo  les  associations  de 
ce  genre  ne  peuvent  convenir  qu'auz  vieux  pays,  dans  lesquels  les  ressources  accumuldes  pendant  des 
•itcle*  permettent  i  une  clause  awez  nombreuse  d'hommes  inddpendants  de  fortune,  de  so  livrer  a  des 
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travaux  et  &  des  recherches  de  longuo  haleino,  sans  crainte  do  la  faim,  ot  sans  Stre  obliges  do  gagner 
lour  pain  de  chaque  jour. 

Eh  bien,  oui,  cola  est  vrai,  Messieurs,  notre  immense  pays  n'est  encore  quo  dans  1'enfance,  et 
tout  y  est  a  faire.  Ne  nous  laissons  pas  dblouir  par  nos  magnitiques  voios  de  communication.  II  y  a 
longtemps  que  nous  jouissons  de  nos  fleuves,  ainsi  quo  de  nos  lacs,  qui  sont  dos  mers;  mais  ce  n'est 
pas  ce  qui  a  fait  avancer  I'e'tude  do  nos  ressources  naturelles.  De  meme,  si  nous  avons  ou  si  nous 
espe'rons  avoir  bientot  nn  magnifique  rdseau  de  chemins  de  fer ;  si  nous  pouvons  admirer  ce  colossal 
Pacifique  Canadien,  qui  nous  met  &  quelques  jours  sculement  des  Montagnes  Rochcuscs  et  de 
Vancouver;  — c'est  le  commerce  qui  1'a  fait  pour  son  besoin,  comme  il  1'aurait  fait  ailleurs,  s'il  1'eut 
trouvd  plus  avantageux.  Mais  encore  une  fois  ce  n'est  pas  cola  qui  fait  connaltre  les  ressourcos  du 
pays,  excepte"  en  ce  sens  qu'il  en  facilite  los  recherches.  En  rdalite  tout  reste  encore  -\  dtudier. 

Remercions  lo  gouvernemcut  do  ce  qu'il  a  fait  jusqu'ici,  surtout  par  1'institution  do  la  commission 
Geologique,  et  prio,ns-le  do  faire  encore  bcaucoup  plus.  Mais  ce  no  sera  pas  assez.  La  commission 
Ge'ologique  n'a,  jusqu'ii  ce  jour,  fait  examiner  qu'une  bien  petite  partie  de  nos  interminable.-;  domaincs, 
et  co  qu'ello  a  parcouiu  garde  encore  bien  des  details  secrets  il  scruter.  Ses  i  essources,  tres  limitles, 
ne  lui  permettent  guere  de  constater,  pour  bien  dire,  que  les  grandes  lignes.  Or,  s'il  en  est  ainsi  de 
la  geologic,  que  faut-il  penser  des  autres  parties,  moins  favorisc'es,  des  sciences  naturelles  ? 

Pour  me  servir  de  t'cxpression  de  notre  premier  president,  sir  "NVilliam  Dawson,  s'il  y  a  quelque 
part  des  fruits  a  recueillir,  ce  no  peuvent  C-tre  encore  quo  dos  fruits  de  printcmps.  Et  partout  ail- 
leurs, loinde  songer  a  la  re'colte,  nous  n'en  sommes  qu'a  I'epoque  ou  il  faut  defriclier.  cclaircir,  labou- 
rer, planter  et  semer. 

Jetons  un  coup  d'ccil  sur  le  champ  ouvort  a  nos  efforts.  Laissons  dr  cold  la  physique,  la  chimie 
et  1'astronomie,  qui  supposent  plus  de  rossourcos  ct  ne  sorit  pas  toujours  uccesMblcs  aux  etudes  privt'es» 
bien  que  nos  colleges  et  nos  grandes  e'coles  puisscnt  faire  beaucoup  dans  cc  chain])  d'observation. 
Mais  il  y  a  la  mfkeorologie,  la  mindralogie,  la  geologie  locales,  qui  pcuvent  ton  jours  ajoutcr  a  la  science 
generate,  et  qui  sont  accessibles  a  1'dtude  privde. 

Puis  vient  1'etude  des  6tres  vivants,  animaux  et  vegetaux.  A  part  los  grands  animaux  qui  sont 
recherche's  par  le  commerce,  ct  nos  grandes  essences  fo;-cstiercs,  la  fauno  et  la  floro  de  notre  pays  ne 
sont  qu'incompletement  connucs  par  les  travaux  de  quelques  chercheurs  infatigablos,  qui  sont  bien 
loin  de  suffire  i  la  peine.  Quant  a  la  paldontologie,  qui  suppose  I'anatomic  et  la  physiologic  com 
parcSes,  elle  n'est  dtudide  que  par  quelques  rares  sommite's  de  la  science. 

Chose  singuliere,  il  y  a  plus  de  cent  ans  que  nos  immenses  forets  sont  parcourues  en  tous  sens 
par  les  chasseurs,  les  explorateurs  do  coupes  forestiores,  les  sauvages  et  les  coureurs  de  bois  de  toutes 
los  denominations;  il  n'y  a  pas  un  lac,  pas  une  riviere  qu'ils  ne  connaissent  et  qui  n'ait  un  nom,  pas 
un  versant  de  montagne,  pas  une  vallee  dont  ils  ne  puissent  vous  dire  les  essences,  et  cependant,  i\ 
part  les  cndroits  habitds,  la  gdographie  de  notre  pays  n'est  pas  connue  d'une  maniere  precise.  Je 
doute  fort  qu'on  puisse  tracer  sur  une  carte  le  cours  exact  de  1'Ottawa  jusqu'i  sa  source ;  et  que 
dire  des  autres  rividres  bien  moins  importantes  !  Pourquoi  ?  Parce  que  voyageurs,  chasseurs  et 
exploiteurs  de  forets  so  contentent  de  jouir  pour  leur  propre  compte  sans  s'inquieier  du  public.  Si 
settlement  quelques-uns  do  nos  hommes  instruits  qui,  de  temps  en  temps,  s'enfoncent  dans  nos  forets 
pour  y  faire  la  peche  ou  la  chasse,  voulaient  simplemont  se  donner  la  peine  de  fixer  leur  itineYaire, 
d'y  condenser  leurs  souvenirs  et  loure  informations  certaines,  ils  i-endraient  de  grands  services  il  notre 
geographic. 

J'ai  parld  des  sciences,  parce  que  ce  sujet  m'est  plus  familier ;  mais  nos  amis  des  sections  litte"- 
raires  ne  me  pardonneraient  pas  si  je  ne  signalais  aussi  les  nombreux  desiderata  du  champ  de  leur 
travail.  Les  ouvrages  d'imagination,  podsie  et  prose,  ont  certainement  leur  mdrito,  et  doivent  gtre 
encourages  ;  mais  ce  n'est  li  que  le  partio  agrdablc  des  travaux  litte'rairos.  11  y  en  a  d'autres  beau- 
coup  plus  ai-dus,  parce  qu'ils  supposont  des  efforts,  des  recherchos,  des  Etudes  prelirainaires  pdnibles. 
Notre  histoire,  par  exemple,  surtout  si  Ton  y  comprend  tout  le  Dominion,  n'estrelle  pas  une  mine 
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riche  at  Woonde  pour  le  chercheur  consciencieux,  meme  si  Ton  se  borne  aux  faita  et  gestes  des  Euro- 
pOnsetde  leurs  descendants  en  Amdriquo?    Or  il  y  a  toutc8  les  populations  sanvages,  BI  tetfeM 
•Mtwfttmu  lee  points  devue,- populations  qui  tcndent  rapidement  ft  disparaitre,  et  dont  1  hisl 
prdhistoriquo  prdscntc  tant  do  problemes. 

Les  langues  sauvago*  sont  clles-mSmos  des  plus  important^  aetudier,  puisquo  bientSt  elles  n  exit 
teront  plus  que  dans  nos  livren.  Et  c'est  avec  beaucoup  de  raison  que  monsieur  lo  president  vient 
d'anpelcr  sur  co  point  1'attention  do  la  Socidtc"  Royale. 

Itani  uno  autro"  direction  so  presontent  ft  nous  tous  les  problemes  de  notro  dtat  actuol  de  societd  : 
I'economie  sociale  et  politique,  science  qui  suppose  tant  de  statistiques  encore  incotmues ;  puis  la 
lutie  du  travail  et  du  capital,  le  pauperisme,  la  colonisation,  location,  la  concurrence,  la  protection 
ct  le  libra  ecbange,  les  in»|HJts  directs  et  indirect*.  .  .  .  Tout  le  monde  parle  do  ces  grands  sujets  qui 
inluiessent  &  un  si  haul  degrd  uotro  ji-une  pays;  mais  on  en  parle  contradictoirement,  parce  qu'on  ne 
les  connait  qu'ades  points  de  vuo  rostreints,  fauto  de  ces  rccherches  prdliminaires,  de  ces  chiffres, 
accumulds  patiemnient  el  siins  parti  pris,  pour  servir  de  base  iV  uno  argumentation  exempte  de 

prdjuges. 

Comme  on  le  voit,  ce  no  sont  pus  les  problemes  qui  manquent  iX  nos  recherches.  Le  danger  est 
bivn  i-lutOl  dun-  la  I'lainte  <lu  di«i-our:ij,'cmeiit  a  la  vue  >lo  tant  de  travaux,  dans  tant  de  directions 
diftVix-ntw.  I'oinni.-nt  en  otVct  nbonlor  toutes  ces  etudes  pratiquement  ?  C'est  ce  a  quoi  jo  veux 
VMUivt-r  de  ri'i'ondre,  et  ce  .-era  U-  cote  pratique  de  ces  quelques  j-cmarquos. 

Avant  ile  lire  et  ,l'ecrire,  on  apprend  patieniinent  a  connaitro  et  a  former  ses  Icttre.s.  Do  memo, 
avunt  de  Cairo  de  la  M-ience  d'ensenible,  il  f'uut  conunencer  jmr  en  etudier,  reconnaitre  et  rdunir  les 
nuitvriaux.  Or  e'e-t  pivei-eini-nt  cette  el udo  prdliiuiiiaire  qui  est  essentiellementdu  rcssort  du  travail 
privi'.  11  nV-t  p:ts  mi-ine  in'ce-saire  d'iiuliquer  dans  quelle  direction  chacun  doit  oxercor  son  6ncrgie, 
puiMjue  fou<  est  a  Windier.  <^ii'-  cliacim  se  poi-suade  seulement  qu'il  j/eut  ct  qu'il  doit  se  rendre  titile 
en  pivnant  une  part  qiieU-'>nque  dans  racconi|ilisseincnt  de  cet  immense  programme;  puiw,  qu'il  suive 
son  goiit  et  tfu'il  jicrserire. 

Vu  rimportiince  du  siijei.  i|ii'on  me  permettc  d  entrer  <lans  plus  dc  details,  en  pronant  pour 
exempli*  I'llistoire  naiureUe,  et.  dans  celle-ci,  un  tlos  nombretix  objets  d'etude  qu'ello  prdsente,  1'ento- 
molii^ie  ou  I'etii'le  den  iiiseeies.  LVntoiuologie  eomprcnd  sept  a  buit  grandes  divisions:  eb  bien,  je 
ne  cnur.eillerais  P:LH  u  un  uinatciir  d'entreprendre  la  collection  do  toute  la  faune  cntomologique  de  son 
voixinnge,  ni  mOme  toute  une  des  grandes  divisions  de  cette  int<5ressante  6tudc,  mais  simploment  un 
dc  no*  grands  genres.  C'est  le  soul  moyen  d'arrivcr  iV  s'en  rendre  maitro,  et  dc  1'dtudior  il  fond. 

V<>uloir  taire  uutrement,  c'est  se  mort'ondro  et  n'aboutir  il  ricn  d'utile,  a.  moins  de  pouvoir  y  con- 
Micrer  tout  son  temps,  ou  d'etre  douu  d'uno  de  cos  volonte's  do  for,  qui  ne  reoulent  dovant  aucune  peino, 
et  que  le*  amides  ne  diminucnt  pas,  comme,  jwr  cxemple,  notre  abbe  Provencbor.  Mais  les  Proven- 
client  sont  raren,  et  il  faut  compter  avee  les  faiblesscs  gdnditilos  de  la  nature. 

Il'aillcun  ilt«  sont  jx>u  nombreux  ceux  <iui,  parmi  nous,  pouvent  consacror  tout  lour  temps  &  une 
rtuilo  queleonqiie,  vu  quo  cbacun  doit  cornmenccr  par  s'assurer  le  pain  de  chaque  jour  &  1'aide  d'une 
profeHMion  ri-mundrativo  quelconque.  Aussi  fais-je  appcl,  en  ce  moment,  non  pas  &  des  travailleurs 
qui  »c  fatisent  une  occupation  unique  de  1'dtude  des  sciences,  mais  i  des  pcrsonnes  engagdes  dans  une 
priifotoion  lucrative,  et  je  leur  demande  seulement  do  consacrer  une  partie  de  lours  loisirs  i  une  dtude 
ddterminec  et  re»troinlc.  Cctto  elude,  en  memo  tomps  qu'ollo  sera  pour  olios  une  rdcrdation,  aura 
•'•vantage  dc  conlribuor  au  progres  gdndral. 

Vow  en  HVOIIH  un  trie  frappant  exemplo  dans  notre  illustre  colleguo,  M.  1'abbd  Tanguay.  Tenu 
i  an  ouvrmgc  do  travail  ddja  fatiguant  par  lui-meme,  M.  1'abbd  Tanguay  a  devoud  ses  loisirs  a  un  seul 
objet,  cUaoifier  nos  regiatren  de  baptcmes,  manages  et  ddccs.  Ce  travail  si  simple,  commencd  dans  un 
petit  nombre  dc  Kx-alitds,  puis  continul  patiemment  do  paroisse  en  parois^e,  durant  plus  de  trente 
mn»,  a  donn<  oaiMance  ft  cet  ouvrage  monumental,  unique  en  i-on  genre,  gloire  de  la  race  francaise  en 
ee  p«y»,  le  Dictioniuiire  gtnealoyique  dee  families  canadiennes.  .  Et  combien  d'autres  pcrles  prdcieuses 
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dont  cos  registres,  si  arides  en  apparenee,  sont  dovenus  la  mine  fdconde  entre  les  mains  do  notro 
infatigable  travailleur ! 

On  ne  saurait  done  trop  fiiire  valoir  1'iinportance  do  concentrer  los  efforts  do  BOS  momenta  de 
loisir  sur  un  objet  restreint  d'dtude.  J'ai  connu  un  jouno  naturaliste  a  Qudbec,  ayant,  dans  Ic  coeur  de 
la  ville,  un  jardin  a.  sa  disposition,  et  qui  a  entrepris,  une  ann<Se,  dans  scs  moments  libres,  lo  matin 
avant  ses  heures  de  bureau,  de  fa  ire  la  collection  complete  des  insoetes  de  tons  genres  qui  frcquon- 
teraient  son  jardin.  La  collection  s'augmcnta  telloment  qu'il  dut  rcnoncer  a  tout  prendre,  ct  66 
borner  i  certaines  classes.  On  cite  un  autre  amateur  qui  eutreprit  la  memo  recherche  sur  une  echello 
bien  plus  rdduite,  en  faisant  avec  soiu  la  chasso  aux  insectes  qui  frdquentaient  les  quelques  pots  de 
fleurs,  ornement  de  son  balcon. 

Si,  dans  chaque  localitd  de  notre  immense  Dominion,  les  quelques  jeunes  gens  instruits  qui  s'y 
rencontrent,  occupaiont  ainsi  quelquos-uns  do  lours  loisirs  a.  la  collection  des  specimens  ou  a  1'dtude 
de  1'une  des  mille  subdivisions  des  trois  regncs  de  la  nature,  dans  les  environs  <le  hur  demeure,  chacun 
suivant  son  gout,  et  cola  avec  persdveYance,  quolle  masse  de  matcriaux  ne  ramaeseraient-ils  pas  ainsi ! 

Or  la  science  est  communicative  de  sa  nature.  11s  sont  bien  rares,  et  heureuscment,  ceux  qui  se 
plaisent  a,  dtudier  dgo'istement  pour  eux-memes.  Gdndralemcnt  on  aime  it  fairo  part  do  scs  ddcou- 
vcrtos,  et  coux  qui  font  des  collections  n'ont  pas  de  plus  grand  plaisir  quo  de  montrcr  le  rdsultat  de 
leurs  recherches.  De  lit  a.  la  formation  do  soci<5t6s  locales  ou  regionales,  dans  lesquellcs  chacun 
apporte  son  contingent  d'information  curieuse  aussi  bien  qu'utilo,  il  n'y  a  qu'un  ]>as.  A  cct  i'gard 
I' Ottawa  Field  Naturalist  Club  est  un  exemplc  aussi  oncouragcant  qu'il  cst  facile  a  imitcr. 

C'est  ici  quo  pourrait  intervenir  avec  profit  notre  Societe  Royalc,  dont  un  des  i-dsultats  k-s  plus 
avantageux,  commo  1'a  fort  judicieusement  fait  remarquer  notre  ddvoud  sccrdtairc,  M.  Bourinot,  est 
d'encourager  les  socidtds  scientifiques  dispersdos  dans  tout  le  pays,  en  memo  temps  qu'elle  pout 
devenir,  pour  cos  socidtds,  1'intermddiaire  do  la  publication  des  truvaux  coordonn^s  do  leurs  membres. 

Ce  quo  j'ai  dit  en  prenant  pour  exemple  les  sciences  naturellcs,  pout  so  dire,  comme  de  raison,  do 
toutes  les  autres  bi-anches  des  connaissances  humainos. 

Verrons-nous  bientot  ce  rcseau  do  travailleurs  et  de  socidtds  locales  couvrir  tout  notre  immense 
et  magnifique  pays  ?  C'est  un  trop  beau  revo  pour  <|u'il  so  rualise;  mais  hatons-nous  de  dire  i|u'il 
n'est  pas  ndcessaire  quo  ce  plan  s'oxdcuto  dans  son  entior.  Si  Ton  no  pout  trouver  cent  truvaillcurs, 
tachons  d'on  susciter  dix.  La  noble  contagion  do  1'utudo  et  du  travail  utilo  se  propagera  petit  ii 
petit.  Faisons  done  autour  de  nous  uno  propaganda  aussi  active  quo  possible ;  ct  si,  en  moyenne, 
chacun  des  membres  de  la  Souidtd  Royalo  ddtormine  un  soul  travaillour  do  bonne  volontd  il  se  mettre  i, 
I'oauvro,  nous  aurons  assurdment  bion  indrite*  do  la  patrio.  J'ajouto  quo  nous  aurons  aussi  bien  mdritd 
do  la  religion :  car  chaquo  travaillour  arrachd  ainsi  &  1'oisivetd  est  une  compete  faite  sur  los  mau- 
vaisos  passions,  vu  quo  celles-ci  sont  le  plus  souvent  incompatibles  avec  la  noble  passion  do  1'dtudo. 

The  Society  then  adjourned  at  tho  call  of  the  Council,  in  order  to  give  an  opportunity  for  the 
meeting  of  the  respective  sections. 


SESSION  III.     (May  28th.} 
The  Society  was  called  to  order  at  3  o'clock  by  the  President. 

REPORTS  PROM  AFFILIATED  SOCIETIES.     (Continued.) 


X. — From  the  Socidt<5  Historique  de  Montreal,  through  M.  GARNEAU  :  — 

La  Socidtd  Historique  de  Montreal  se  rdjouit  a.  juste  titre  de  voir  un  de  ses  tnembres  dlevd  &  la 
haute  dignite*  de  cardinal.  Son  Eminence  Mgr  Taschereau,  alors  prStre  du  seminaire  de  Qudbec,  avait 
bien  voulu  devenir  un  de  nos  premiers  membres,  Comme  la  Socidtd  Historique  en  dtait  encore  a.  ses 
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debate,  elle  fat  sensible  a  I'honneur  do  pouvoir  comptcr  dans  son  soin  un  homnio  dcja  remarquable  par 
M  t*cicnco  ot  par  t*on  amour  p<>ui-  li-  etudes  historiquos.  Noun  no  doutons  pas  quc  Son  Eminence  no 
profile  do  »a  position  dlcvde  pour  favorisor  les  reehcrches  relative  iV  I'histoire  du  Canada,  coin  mo  ello 
1'a  dfjjk  fait  d'aillciirs  pendunt  son  dernier  voyage  a  Homo. 

Si  nous  avons  des  motifs  do  nous  rejouir,  nous  on  avons  aussi  do  nous  attrister  en  voyant  les  rangs 
dot  ancient  morabrcs  s'tVlaircir.  Cotto  anndo,  nous  avons  on  i  rogrotter  la  porto  do  M.  le  jugo  Loran- 
ger,  qui  preiinit,  sui tout  depuis  quclqtios  anndcs,  uno  part  active  a  nos  deliberations. 

I  fepuis  son  dernier  rap|x>rt,  la  Socidtd  a  continud  do  s'occupor  do  la  publication  d'un  premier 
cahicr  du  livre  d'ordres  dos  cnmpagnosdo  1755-53.     L'impression  viontd'on  otre  termindo,  et  lo  volume 
-•  ia  bientot  distribuc.     Nous  puliliurons  I'annce  prochainc  los  ordmt  do  la  campagne  do  1756. 

Notre  bibliotheqiie  s'est  cnrichio  do  plusiours  pieces  manuscrites,  offertes  par  M.  lo  juge  Baby. 
Ces  piiVes  so  rapportcnt  au  commerce  <le  la  colonio  dans  los  premieres  anndes  qui  ont  suivi  la  con- 
quCtc.  (irace  .1  la  gei»?ro.«ite  <le  pln-icurs  membres,  nous  avons  augmontd  considdrabloment  nos  col- 
lections <le  l-'acttimt  do  la  cour  d'uppol,  do  brochures  et  do  documents  parloincntuires.  Nos  dchanges 
avcc  lo  Smithsonian  /nst'tutt  nous  out  pcrmisdo  completer  plusicurs  publications  importantos.  Cepon- 
dant  nous  soininen  forces  d'avmior  (juo  nous  n'avon-  onco/c,  eu  fait  d'ouvrages  t-ur  1'histoiro  du  Canada, 
que  ccux  qui  -out  conaiddrdu  coinino  indispensable-. 

Le  prc-iilcni  a  coniinue  de  faire  copier  suit  au  grollo  de  cette  ville,  soil  aillours,  los  pieces  qui  ont 
rap|M>rt  i  1'liistoiiv  particuliere  <lc  Montreal. 

II  est  peut-elie  encore  plu^  utile  en  ce  moment  cle  I'ecueillir  dos  documents  quo  do  lo.s  publior,  ou 
d'achcler  dc»  livres.     ("e»-t  pourquoi  la  S  iciete  Historique  de  Montreal  prio  la  Socidtd  Royalo  de  vouloir 
bien  u^er  de  »on  influence  au]n-es  ilu  gouvernemcnt  federal,  atin  quc  cclui-ci  fasso  copier —  mais  avoc 
toute  1'oxactitude  pos.sible  —  lo  documents  dont  rimporlance  puur  notro  histoire  lui  a  d:d  signaldo. 


XI.  —  From  the  Natural  Jlisiory  Society  of  Montreal,  through  Mr.  AI,KIIEI>  HENRY  MASON:  — 

It    i-    my  privilege  lo  have  the  honour  to  report  to  this  distinguished  Society  the  work  done  by 
the  member*  of  tho  Natural  History  Society  of  Montreal  during  the  past  session  1885-86  :  — 

The  Society  has  held  live  meetings,  at  which  the  following  original  papers  have  been  read:  _ 

1.  The  Origin  of  the  Ainos  und  their  linal  Settlement  and  Distribution  in  Japan,  by  Prof.  Pon- 
hallow. 

•_'.  Moulder  drift  and  Sea  Margins  at  Little  Metis,  by  Sir  William  Dawson. 

3.  Pleistocene  Fossils  of  Anticosti,  by  Lt.-Col.  Grant. 

4.  Exploration  of  some  Mounds  in  the  Northwest,  by  C.  N.  Hell. 

5.  Description  of  Now  Fresh-Water  Sponges,  by  A.  11.  MacKay. 

6.  The  Hydratioti  of  Wood  Tissues  in  Trees  and  Shrubs,  by  Prof.  Penhallow. 

7.  Tho  danger  of  Poisoning  from  the  Commercial  Uses  of  Arsenic,  by  Dr.  J.  Baker  Edwards. 

8.  The  Physical  Characteristics  of  tho  Ainos,  by  Prof.  Penhallow. 

9.  Canadian  Minerals,  by  Dr.  Harrington. 

10.  Our  Northwest  Prairies  :  thoir  Origin  and  their  Forests,  by  A.  T.  Drummond. 

11.  Tho  Forests  of  Canada,  by  Dr.  Robert  Bell. 

12.  The  Protection  of  North  American  Bii-ds,  by  Alfred  11.  Mason. 

13.  Polyembryony,  by  Prof.  Penhallow. 


«.  tb<>*  P*1*51"9  havc  bcon  I)rinted  '"  the  Canadian  Record  of  Science,  a  journal  published  by 
tho  So.  iety.  the  editors  being  members  of  tho  Society,  and  their  services  voluntary.  Five  hundred 
copie,  of  Una  journal  are  ,,i.l,ii.|,,H|  quarterly,  350  being  distributed  amongst  the  members  and  in 
The  Society  exchanges  Proceedings  with  the  scientilic  puhli.ations  in  Canada,  wish 

in  the  United  States,  87  in  Great  Britain,  25  on  the  Continent  of  Europe,  and  one  in  Australia. 
Then  exchanges  are  available  for  the  use  of  the  members. 
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The  Society  provides  six  original  scientific  Lectures  during  the  Winter  months,  called  the 
"  Somorville  Course  of  Lectures,"  and  the  public  are  admitted  free.  The  following  lectures  were 
delivered  by  members  of  the  Society  lust  session,  and  as  there  are  no  fees,  the  whole  work  is  a  labour 
of  love : — 

1.  Antiseptics  and  Disinfectants,  by  Alfred  H.  Mason. 

2.  The  Chalk  Formation,  by  Rev.  W.  J.  Smyth. 

3.  The  Source  of  Igneous  Rocks,  by  Thos.  Macfarlane. 

4.  The  Chemistry  of  Bread  and  other  Farinaceous  Foods,  by  Dr.  Casey  A.  Wood. 

5.  Cotton  and  Cotton  Manufactures,  by  Wm.  Hobbs. 

6.  Breathing  and  Ventilation,  by  Dr.  J.  B.  McConnell. 

7.  The  History  of  a  Modern  Volcano,  by  Sir  William  Dawson. 

The  Society  has  a  Museum,  which  is  open  to  the  public  daily,  at  a  nominal  cha.-ge,  and  to  mem- 
bers and  their  families  free.  It  comprises  objects  in  four  different  departments  of  science — zoology, 
botany,  geology  and  mineralogy;  also  miscellanies  and  antiquities.  Several  contributions  have  been 
added  during  the  past  session. 

The  Library  contains  over  3,000  volumes  of  publications  in  accord  with  the  objects  of  the  Society  ; 
amongst  these  are  many  very  rare  books,  not  to  bo  found  in  any  other  library  in  Canada.  During 
the  past  session,  the  whole  of  the  books  have  been  overhauled,  classified  and  numbered,  and  a  com- 
plete catalogue  is  in  course  of  compilation. 

For  some  years,  the  Society  has  received  mateiial  assistance  in  the  good  work  it  is  doing  from 
the  Provincial  Government.  The  Council  regret  that  this  grant  has  recently  been  withdrawn,  and 
if  any  of  the  members  of  this,  the  foster-daughter  of  Canadian  scientific  societies,  can  influence  the 
restoration  of  this  grant,  we  respectfully  ask  your  sympathy  and  cooperation. 


XII. — From  the  Nova  Scotian  Institute  of  Natural  Science,  through  PROP.  A.  H. 

This  session  of  the  Nova  Scotian  Institute  of  Science  has  produced  as  large  a  number  of  papers 
on  subjects  connected  with  Natural  Science  as  usual,  shewing  that  in  the  twenty-fourth  year  of  its 
existence  it  is  still  vigorous.  It  has  been  called  upon  to  mourn  the  loss  of  its  late  esteemed 
President,  Robert  Morrow,  one  of  its  most  zealous  workers  in  comparative  anatomy,  whose  papers 
have  contributed  much  to  the  value  and  interest  of  the  Proceedings  and  Transactions  of  the  Institute. 
Dr.  John  Somers  has  succeeded  as  President. 

List  of  papers  read  during  the  session,  1885-6 : — 

1.  Additional  Notes  on  Glacial  Action,  at  Bedford  Basin,  Halifax  Harbour,  and  North-west  Arm, 
by  Dr.  Honeyman. 

2.  New  Plants  of  Nova  Scotia,  by  Dr.  Somers. 

3.  On  the  Relative  Bulk  of  certain  Aqueous  Solutions  and  their  Constituent  Water,  by  Dr. 
MacGregor. 

4.  Sable  Island,  its  probable  Origin  and  Submergence,  by  Simon  D.  Macdonald. 

5.  Additions  to  former  list  of  Plants  collected  in  the  vicinity  of  Truro,  N.  S.,   1885,  by  G.  G. 
Campbell. 

6.  Fungi  of  Novia  Scotia,  by  Dr.  Somers. 

7.  The  Carboniferous  of  Cape  Breton,  by  Edwin  Gilpin. 

8.  Notes  of  a  Polariscopic  Examination  of  Crystalline  Rocks  of  Antigonish  County,  N.  S.,  by 
Dr.  Honeyman. 

9.  Observations  on  the  Currents  of  the  Gulf  of  St.  Lawrence,  by  John  J.  Fox. 

10.  Notes  on  the  Anatomy  of  Delphinus  delphis,  by  Dr.  Somers. 

11.  Geology  of  Antigonish  County  reviewed,  by  Dr.  Honeyman. 

Proc.  1886.    D. 


XXVI  KOYAL  SOCIETY  OF  CANADA. 

12.  Additions  to  the  Catalogue  of  Nova  Scotian  l-'ishes.  etc.,  by  Dr.  Honeyman. 
i::   on  Sp.rimeiM  of  Labrador  Duck  in  tho  McCnlloch  Museum,  Dalhousie  College,  by  Andrew 
Down*. 

XIII.— From  the  Historical  and  Scientific  Society  of  Manitoba,  through  PROF.  BRYCE. 

THe  Historical  and  Scientific  Society  of  Manitoba  has  just  completed  the  seventh  year  of  its 
existence,  the  last  year  having  been  tho  most  vigorous. 

One  of  its  first  aims  was  to  establish  a  Reference  Library  of  Canadian  and  Northwest  Literature. 
It  has  now,  in  this  department,  300  volumes,  so  that  with  the  private  library  of  the  President,  and 
that  of  the  Province,  almost  any  books  necessary  for  prosecuting  the  study  of  Canadian  history  are 
procurable  in  Manitoba.  During  the  past  year,  the  Society  has  combined  its  Library  with  that  of  the 
University  <>f  Manitoba,  tho  Isbister  Library  of  4,400  volumes,  and  has  taken  charge  of  the  whole. 
The  Society  has  consequently  some  11.000  volumes  in  its  rooms,  which  form  the  chief  place  of  resort 
in  WinniiH-g,  for  those  of  literary  or  scientific  inclinations.  During  tho  year,  special  steps  have  been 
taken  to  increase  tho  Natural  History  ami  Archrcological  Museum  of  tho  Society.  Communication 
has  been  opened  with  some  hundreds  of  persons  .scattered  from  Lake  Superior  to  tho  Rocky  Mountains, 
and  promises  have  been  given  of  additional  articles  in  Indian  work,  as  well  as  fossils  from  the 
Silurian,  Cretaceous,  and  Ijiramie  formations  During  the  your,  a  small  amount  was  devoted  to 
following  up  the  explorations  of  the  aboriginal  luounds,  which  have  been  going  on  for  several  years 
under  the  au-piees  of  the  .Society.  Invitations  have  been  given  to  the  Society  to  visit  different  mound 
regions,  especially  one  group  nf  twenty,  seemingly  fortification  mounds,  which  wore  so  remarkable 
as  to  have  attracted  the  attention  of  Prof.  Hind  in  his  living  visit  through  the  south  of  Rupert's 
Iwind,  in  lb.")*.  The  Society  has  had,  during  the  past  year,  its  most  successful  year  so  far  as  papers 
are  concerned,  almost  all  of  them  being  the  results  of  original  research.  They  wore  as  follows: — 

SESSION  OK  18^4-5. 

1.  Galileo,  by  Kx-Judge  Ryul. 

•J.  Ethnology  of  Alaska,  by  Mr.  J.  Hector  Inkstcr. 

3.  Hudson  Hay,  by  Dr.  Walton  Huydon. 

SESSION  or  18>-5-(j. 

1.  Tho  Old  Settlers  of  Hod  Hiveiv    Inaugural  lecture  by  tho  President,  Dr.  Bryce. 
•J.   Economic  Minerals  of  the  Northwest,  by  Mr.  A.  McCharlos. 

3.  Geology  of  Lake  Winnipeg,  by  Prof.  J.  H.  Pan  ton. 

4.  British  Columbia,  by  Mr.  Walter  Moborly. 

5.  Time-Marking,  by  Mr.  R.  E.  W.  Goodridge. 

6.  Chinook  Winds,  by  Mr.  A.  Bowerman. 

7.  Characteristic  Mammals  of  the  Northwest,  by  Mr.  E.  E.  T.  Seton. 

8.  The  Celt  in  tho  Northwest,  by  the  President. 

The  Society  is  indebted  to  the  Provincial  Government,  and  t>  tho  city  of  Winnipeg,  for  the  con- 
tinuance  of  grants,  one  of  $250  and  tho  other  of  $500. 

It  has  also  received  bountiful  recognition  from  tho  Hon.  Sir  Donald  A.  Smith,  Messrs.  C.  J. 
Brydge*,  J.  H.  Ashdoun,  F.  W.  Stobart,  Commissioner  Wrigley  and  others. 

The  receipts  of  the  Society  for  the  year  were  some  $2,300,  there  being  a  small  balance  on  hand 
*t  the  end  of  the  year.  The  financial  affairs  of  the  Society  have  been  well  managed,  and  are  in  a 
flourishing  condition.  Exchanges  are  maintained  with  all  the  leading  societies  in  Great  Britain, 
United  States  and  Canada. 

A  number  of  the  members  of  the  Society  are  much  interested  in  a  project  submitted  to  tho 
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• 

Royal  Society  by  our  President  in  his  "Plea  for  a  Canadian  Camden  Society,"  two  years  ago.  The 
plan  suggested  the  feasibility  of  printing,  say  two  or  three  works  a  year,  under  the  auspices  of  the 
Royal  Society,  by  a  system  of  subscriptions.  Unpublished  manuscripts,  early  books  out  of  print,  and 
the  material  needed  for  historical  study  can  bo  had  in  abundance  to  make  such  a  scheme  successful. 
In  the  Parliamentary  Library,  Ottawa,  there  is  in  manuscript  the  travels  of  Alexander  Henry,  Jun  , 
which  are  most  valuable  for  the  Northwest  history  of  1800-10.  There  is  in  private  hands  the 
Journal  of  David  Thompson,  Astronomer  of  the  North- West  Company  of  Montreal.  Mr.  Thompson, 
from  whom  Thompson  River,  British  Columbia,  was  named,  was,  about  the  beginning  of  this  century, 
one  of  our  most  adventurous  and  successful  explorers.  He  died  at  Williamstown,  Glengarry  County. 
In  the  Hudson's  Bay  Co.'s  Library,  London,  there  is  a  manuscript  of  the  explorer  in  the  French 
times,  Pierre  Radisson  ;  also  that  of  Peter  Fidler,  of  the  Hudson's  Bay  Co. 

If  some  energetic  bookseller  were  to  undertake  the  matter,  under  the  direction  of  a  Committee 
of  the  Royal  Society,  no  doubt,  with  the  cooperation  of  the  affiliated  societies,  subscriptions  could  be 
got  which  would  make  the  scheme  self  sustaining  from  the  beginning. 

Our  Society  would  earnestly  urge  the  matter  on  the  attention  of  the  Royal  Society. 


XIV. — From  the  Ottawa  Literary  and  Scientific  Society,  through  Mr.  WM.  P.  ANDERSON: — 

I  have  the  honour  again  to  represent  the  Ottawa  Literary  and  Scientific  Society  as  its  delegate, 
and  to  submit  its  report  of  work  done  since  the  last  meeting. 

The  year  has  been  for  the  Society  an  uneventful  one,  consequently  there  is  little  of  interest  to 
submit.  The  usual  routine  work  has  been  gone  through  with  a  fair  measure  of  prosperity,  and  the 
reading-room  and  library  have  been  efficiently  maintained,  the  reading-room  especially  being  well 
patronised,  and  containing  a  great  many  of  the  best  newspapers  and  periodicals. 

On  behalf  of  the  Society,  I  beg  to  extend  to  all  the  Fellows  of  the  Royal  Society  a  most  cordial 
invitation  to  use  our  library  and  reading-room,  25  Sparks  Street,  during  their  present  visit.  The 
necessity  for  some  less  formal  meeting  room  than  the  reading-room,  where  conversation  could  be  freely 
indulged  in,  had  long  been  felt.  It  was,  in  consequence,  lately  determined  to  prepare  an  extra  room 
for  that  purpose,  and  it  is  hoped  that  this  action  will  have  the  effect  of  extending  our  social  influence, 
and  also  of  inducing  the  chess-players  of  the  city  to  make  our  rooms  their  headquarters. 

During  the  winter  a  programme  of  lectures  was  prepared,  and  these  were  delivered  for  the  most 
part  to  large  audiences.  It  was  deemed  expedient  to  enlist  our  staff  of  lecturers  wholly  from  residents 
in  the  city,  and  this  new  departure  was  attended  with  a  gratifying  measure  of  success. 

The  plan  which  has  been  followed  for  two  or  three  years  past,  of  inviting  short  essays  from  the 
younger  members  of  the  Society,  on  this  occasion  produced  two  or  three  exceptionally  brilliant 
papers,  and  proved  the  wisdom  of  thus  encouraging  rising  literary  ability.  The  following  is  a  list  of 
the  lectures  and  addresses  given  : — 

1.  Inaugural  address  on  Science  in  Canada,  by  the  President,  Mr.  William  P.  Anderson. 

2.  The  Rocky  Mountains  and  what  I  saw  in  them,  by  Prof.  Macoun. 

3.  A  Study  of  Thackeray,  by  Mr.  Martin  J.  Griffin. 

4.  The  Hudson  Bay  Territories  and  their  Inhabitants,  by  Dr.  Robert  Bell. 

5.  Travels  in  the  South  Seas,  by  Mr.  F.  N.  Gisborne. 

6.  A  Topic  of  the  Times,  by  the  Hon.  Wm.  McDougall,  C.B. 

7.  Gasp^  Peninsula,  past  and  present,  by  Mr.  R.  W.  Ells. 

8.  Nathaniel  Hawthorne  and  his  Writings,  with  illustrative  readings,  by  Mr.  J.  M.  Oxley. 

9.  Is  Vivisection,  or  Experimentation  on  the  Lower  Animals,  justifiable?  by  Dr.  R.  M.  Powell. 

10.  Byron,  by  Mr.  A.  Lampman. 

11.  Edgar  Allan  Poe,  by  Mr.  A.  W.  Gundry. 
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The  Society  at  present  occupies  rooms  of  which  the  lease  will  expire  in  about  two  years'  time, 
and  as  their  value  is  steadily  increasing,  we  find  ourselves  face  to  face  with  the  problem  of  having  to 
find  new  quarters.  The  advisability  of  having  a  building  owned  by  the  Society  is  sufficiently 
apparent,  but  heretofore  the  encouragement  offered  in  Canada  for  the  pursuit  of  literary  or  scientific 
studied  has  not  been  very  great,  and  without  any  endowment,  or  the  prospect  of  securing  any,  the 
outlook  is  far  from  hopeful. 

I  would  suggest  that  the  Royal  Society  might  in  some  degree  help  to  influence  public  opinion 
favourably,  in  the  direction  of  supporting  more  generously  societies  whose  only  aim  is  the  intellectual 
improvement  of  the  citizens. 

Our  best  prospects  of  securing  a  building  are  by  uniting  with  other  associations  in  the  city 
having  kindred  objects,  such  as  the  Field  Naturalists'  Club  and  the  local  Art  Association,  and  by 
joint  effort  putting  up  a  building  which  will  accommodate  all  the  several  Societies;  to  this  end  our 
efforts  mu*t  be  directed  during  the  coming  year. 

The  annual  election  of  officers  for  the  ensuing  year  took  place  on  April  30th  last,  with  the 
following  result :  — 

President Wm.  P.  Anderson. 

First  Vice-President W.  D.  LeSueur. 

Second  "  J.  P.  Featherston. 

Secretary  F.  K.  Bennetts. 

Treasurer  J.  R.  Armstrong. 

Librarian  J.  H.  Brown. 

Curator II.  M.  Ami. 

(  O.  J.  Jolliffe. 

Members  of  Council  J  D.  Ewart. 

[  J.  C.  Koarns. 

RESOLUTIONS. 
The  following  Resolutions  were  then  adopted  : — 

1.  That  the  Council  be  instructed  to  consider  the  method  of  electing  members  under  Section  6  of 
the  Rules  and  Regulations,  and  to  recommend  to  the  Society,  at  its  next  General  Meeting,  such 
amendments  as  may  seem  desirable.  (On  the  motion  of  Sir  W.  Dawson,  seconded  by  Mr.  T. 
Macfarlane.) 

.  That  the  thanks  of  this  Society  bo  communicated  to  the  Speakers  of  the  Senate  and  the 
House  of  Commons,  for  the  accommodation  and  facilities  afforded  to  its  members  during  the  present 
General  meeting.  (On  the  motion  of  Mr.  George  Stewart,  Jun.,  seconded  by  AbM  Casgrain.) 

.  That  the  Society  tenders  its  acknowledgments  to  the  Literary  and  Scientific  Society,  and  the 
Field  Naturalists'  Club  of  Ottawa,  for  the  courtesies  extended  to  its  members  during  their  present 
visit  to  this  city.  (On  the  motion  of  Sir  W.  Dawson,  seconded  by  Very  Rev.  T.  E.  Hamel.) 

REPORT  OP  SECTIONS. 
The  following  Reports  of  Sections  were  then  presented,  in  accordance  with  usage  :— 

Rapport  de  la  Section  I. 

Nous  avons  1'honneur  de  soumettrc  le  rapport  de  la  section  franchise  :— 

1.  Nons  regrettoni  quo  le  nombre  dos  membres  qui  ont  pu  assister  cette  annee  a  nos  seances  soil 

Is  <taient  15  en  1882,  _  8  en  1883,  -  12  a  Tassembl^e  de  Quebec,  et  14  a  celle  d'Ottawa,  en 

»6.    Nous  nations  quo  sept  cette  annee,  ce  qui  ne  doit  pas  pourtant  prouver  quo 
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nous  prenons  moins  d'intdrdt  aux  travaux  de  la  Socidtd,  car  deux  de  nos  membres  sont  en  Europe  en 
mission  officielle;  doux  sont  deputes  :i  I'assembiee  legislative  do  Quebec,  qui  est  maintenant  en 
session  ;  quatre  sont  retenus  in  Quebec  par  lour  devoir  do  membres  et  de  secretaire  du  conseil  de 
1' Instruction  publique,  lequel  s'est  r^uni  hier  lo  20  ;  un  autre  preside  la  cour  sup^rieure  qui  siege  en 
co  moment ;  deux  ont  envoye  des  excuses  qui  ont  ete  accepteos  par  notre  section  ;  les  deux  autres 
n'ont  pas  envoy^  de  lettres,  mais  nous  savons  que  1'un  d'oux  est  paralytique. 

2.  Lcs  travaux  qui  ont  eid  lus  sont  au  nombre  de  dix  ;  cinq  so  rapportent  :'i  1'histoire,  trois  sont 
des  oeuvres  poetiques  ;  un  autre  cst-1'e'logo  du  regrette  M.  Oscar  Dunn,  fait  par  son  successcur,  d'apres 
la  coutume  suivie  dans  1'Acude'mie  frangaise  ;  le  dernier  traite  un  point  prehistorique. 

3.  Notre  section  recommando  I'insertion  de  sept  do  ces  travaux  dans  les  m^moires  do  la  Societe 
Eoyalo. 

4.  La  section  franyaise  a  remarque  avec  regret  quo  Ton  n'a  pas  obei  cette  ann^e  &  1'injonction  de 
la  Societe,  exigeant  que  le  titre  frangais  fut  imprime  sur  le  dos  de  nos  mdmoires  comme  le  titre 
anglais. 

5.  Tout  en  remerciant  le  parlement  pour  la  gracieuse  permission  qu'il  nous  donnc  de  singer  dans 
ses  chambres,  nous  exprimons  le  desir  que  la  Society  Eoyale  puisse  bientot  tenir  ses  stances  dans  des 
chambres  a  elle. 

6.  La  section  frangaise  ddsiro  pouvoir  accordor  trois  diplomcs  chaque  annde  i  des  personnes  qui 
n'appartiennent  pas  i  la  Socidtd.     Son  but  est  d'encourager  le  talent  des  jeunes  gens  et  les  dtudes 
sdrieuses  en  histoire,  litturature,  archdologie,  etc.    Le.s  membres  de  la  section  paieiaientde  leur  bourse 
le  cout  de  ces  diplomes,  et  ceux-ci  scraient  signds  par  lo  president  et  le  secretaire  do  la  section,  et 
contresigne's  par  le  president  et  le  secretaire  g(5neraux. 

7.  Les  elections  ont  eu  lieu  ce  matin.     Ont  etd  dlus  :  — 

President  —  PAUL  DE  CA/ES. 
Vice-president  —  PAMPIHLE  LEMAY. 
Secretaire  —  ALPHONSE  LUSIGNAN. 

Le  tout  humblement  soumis. 

BENJAMIN  SULTE,  president. 
A.  LUSIQNAN,  secretaire. 


Report  of  Section  II. 

I  have  the  honour  to  report  that  Section  II  has  elected  as  office-bearers  for  the  ensuing  year  : — 

E.  M.  BUCKE,  M.D.,  President. 
WM.  KIRBY,   Vice-President. 
GEORGE  STEWART,  JUN.,  Secretary. 

The  Committee  on  Publications  is  composed  of  Dr.  Daniel  Wilson,  John  George  Bourinot  and 
George  Stewart,  Jun. 

The  Committee  appointed  last  year  to  consider  the  question  of  publishing  memoirs,  or  old  books 
relating  to  Canadian  history,  travel,  etc.,  under  the  auspices  of  the  Royal  Society,  was  reappointed. 
The  Committee  is  composed  of  John  George  Bourinot,  Chairman;  John  Eeade,  John  Lesperance,  and 
George  Stewart,  Jun. 

The  Secretary  formally  notified  the  Section  that  Mr.  Charles  Sangster  had  resigned  his  mem- 
bership of  the  Eoyal  Society.  In  accordance  with  Eule  6,  a  nomination  to  fill  his  vacancy  was  made 
and  submitted  to  the  Council. 
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The  following  papers  were  road  :— 

1    <  aractacus,  the  British  Hero,  a  poem.     By  REV.  A.  McD.  DAWSON,  LL.D. 

II.  Some  Prehistoric  Hi-mains  in  Manitoba.    By  CHAS.  N.  BELL,  F.R.G.S. 

III.  Mair's  Tecumseh.    By  LiEUT.-CoL.  G.  T.  DENISON,  LL.  B. 

IV.  The  Right  Hand.     By  DANIEL  WILSON,  LL.D. 

V.  The  Wilderness  Missions  of  Canada.    By  REV.  DR.  WITHROW. 

VI.  Local  Government  in  Canada.     By  J.  G.  BOURINOT,  F.S.S. 

VII.  Historical  Record  of  the  St.  Maurice  Forges.    By  F.  C.  WURTKLE. 
VIII.  The  Lost  Atlantis.    By  DANIEL  WILSON,  LL.D. 

IX.  Some  Notes  on  Canadian  Ethnology.     By  JOHN  READE. 
X.  The  Emotions,  their  place  in  Mind.    By  PROP.  WM.  LYALL,  LL.D. 
XI.  Noto'l  Journeys  in  Rupert's  Land  and  Beyond.     By  PROP.  J.  BRYCE. 
XII.  Malcolm  and  Margaret,  a  poem.     By  REV.  A.  McD.  DAWSON,  LL.D. 

I  have  the  honour  to  bo,  Sir, 

Your  obedient  servant, 

GEORGE  STEWART,  JUN.,  Secretary. 

Report  of  Section  HI. 

The  number  of  memlicrs  of  the  Section  in  attendance  was  ton.  The  absent  members  were  Profs. 
Bavin-,  I'herriman,  Dupuis,  Haancl,  Johnson,  MacGrcgor  and  London,  Drs.  Fortin  and  Girdwood,  and 
Mr.  C.  Baillairgc. 

Tlie  fiillowing  papers  were  read,  in  full  or  in  abstract,  before  the  section : — 

I.   Presidential  Address.     By  C.  CARPMAEL,  M.A. 
II.  The  U-m-tic  History  of  Crystalline  Rocks.     By  T.  STERRY  HUNT,  M.A.,  LL.D.,  F.R.S. 

III.  Supplement  to  "A  Natural  System  in  Mineralogy."    By  T.  STEKRY  HUNT,  M.A.,  LL.D., 

F.R.S. 

IV.  The  Colouring  Matter  of  Black  Totirmaline-i.     By  E.  J.  CHAPMAN,  Ph.D.,  LL.D. 
V.  Some  Canadian  Minerals.     By  B.  J.  HARRINGTON,  B.A.,  Ph.D. 

VI.  A  Meteorite  from  the  Northwest.     By  A.  G.  COLEMAN,   Ph.D.,  communicated  by  Prof. 

HAANEL.     (Read  by  C.  CARPMAEL.) 

VII.  Some  Point*  in  reference  to  Ice  Phenomena.     By  ROBERT  BELL,  M.D.,  LL.D. 

VIII.  Paper  on  Time- Reckoning  for  the  Twentieth  Century.    By  SANDFORD  FLEMING,  C.M.G.,  C.B. 
IX.  Lc  choix  d'une  projection  pour  la  carte  du  Canada.     By  E.  DEVILLE,  Surveyor  General. 

X.  Abel's  Forms  of  the  roots  of  solvable  equations  of  the  fifth  degree.     By  G.  PAXTON  YOUNO, 

M.A.     (Read  by  C.  CARPMAEL.) 

XI.  Conditions  of  the  Solvability  of  Ejections  of  prime  degrees — Kronecker's  law.    By  G. 
PAXTON  YOCNO,  M.A.     (Read  by  C.  CARPMAEL.) 

The  following  resolutions  were  passed : — 

(1).  "  That  the  Council  be  requested  to  continue  to  cooperate  with  the  Committee  of  the  British 
Association  in  soliciting  the  attention  of  the  Government  to  the  important  matter  of  Observations  on 
Tide*  and  Currents  of  the  Atlantic  and  Pacific  coasts." 

(2).  "That  the  Council  be  requested  to  memorialize  the  Government  on  the  subject  of  the 
erection,  At  Ottawa,  of  a  suitable  building  for  a  National  Museum,  in  connection  with  the  Geological 
and  Natural  History  Survey  of  the  Dominion,  and  with  accommodation  for  this  Society,  and  for  a 
Library." 
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(3).  "  That  this  eection  recommends  to  the  favorable  consideration  of  the  Council  the  proposal 
to  assist  Dr.  Franz  Boas,  of  Berlin,  pecuniarily  or  otherwise,  in  his  further  explorations  in  Baffin 
Land,  during  the  present  year." 

The  officers  elected  for  the  ensuing  year  wore : — 

MR.  T.  MACFARLANE,  M.E.,  President. 

MR.  SANDFORD  FLEA  .NO,  C.M.G.,  C.E.,  Vice- President. 

MR.  G.  C.  HOFFMAN,  F.  Inst,  Chem.,  Secretary. 

CHARLES  CARPMAEL,  President. 

G.  C.  HOFFMAN,  Secretary. 

• 

Report  of  Section  IV. 

The  number  of  members  of  the  Section  attending  the  meeting  was  eight ;  but  Mr.  G.  F. 
Matthew,  who  was  not  able  t'o  be  present,  sent  two  papers  to  be  read. 

The  following  is  a  list  of  papers  which  wore  read,  in  full  or  by  title:—- 

I.  Presidential  Address  on  the  Obligation  of  Geological  Science  to  Canada.     By  SIR  WIL- 
LIAM DAWSON. 
II.  The  Fossil  Flora  of  the  Laramio  Series  of  Western  Canada.     BY  SIR  WILLIAM  DAWSON. 

III.  Une  ^tude  Gdologique  sur  les  phdnomenes  dc  contact  entro  les  formations  Siluriennes  ct 

Archdennes  de  la  Province  do  Quebec.     By  ABBE  J.  C.  K.  LAFLAMME. 

IV.  Quelquos  notes  sur  la  purotd  de  la  glace  des  rivifires,  cxposant  surtout  Ic  rdsultat  des 

travaux  quo  j'ai  faits  a  Quebec  dans  lo  cours  do  Miivcr.     By  ABB£  J.  C.  K.  LAFLAMME. 
V.  Some  recent  additions  to  the  list  of  Canadian  Ferns.    By  DR.  T.  G.  W.  BURQESS. 
VI.  On  the  Cambrian  Faunas  of  Capo  Breton  and  Newfoundland.     Br  G.  F.  MATTHEW. 
VII.  Illustrations  of  the  Fauna  of  the  St  John  Group.     By  G.  F.  MATTHEW. 
VIII.  The  Silurian  System  of  Northern  Maine,  New  Brunswick  and  Quebec.     By  PROF.  L.  W. 

BAILEY. 
IX.  Notes  on  the  Glaciation  and  Pleistocene  Subsidence  of  Northern  New  Brunswick  and 

South-eastern  Quebec.     By  E.  CHALMERS,  communicated  by  DR.  G.  M.  DAWSON. 
X.  On  some   Marine   Invertebrata,    etc.,  from  the  coast  of  British   Columbia.     By  J.  F. 

WHITEAVES. 
XI.  Illustrations  of  the  Fossil  Fishes  of  the  Devonian  rocks  of  the  Dominion.     Part  I.     By 

J.  F.  WHITEAVES. 

XII.  List  of  the  Crustacea  collected  by  Dr.  G.  M.  Dawsou  on  the  coast  of  British  Columbia  in 
1885.    By  PROF.  S.  J.  SMITH,  of  Yale  College,  communicated  by  J.  F.  WHITEAVES. 

XIII.  On  certain  borings  in  Manitoba  and  the  Northwest  Territories.     By  DR.  G.  M.  DAWSON. 

XIV.  Notes  on  some  points  in  Arctic  American  Geology.     By  Dr.  G.  M.  DAWSON. 

XV.  Notes  on  the  Carboniferous  marine  limestone  formation  of  the  East  River,  Pictou  County, 

N.  S.    By  E.  GILPIN,  JUN. 

XVI.  Preliminary  Report  on  some  Graptolites  from  the  Lower  Palaeozoic  rocks  on  the  south 

side  of  the  St.  Lawrence  from  Cap  Rosier  to  the  Tartigo  River,  from  the  rocks  of 

Orleans  Island,  Cap  Rouge,  and  the  Cove  fields,  Quebec.  By  PROF.  CHARLES  LAPWORTH, 

LL.D.,  (of  Mason  College,  Birmingham,  England),  communicated  by  J.  F.  WHITEAVES. 

XVII.  Mechanism  of  Movement  in  Cucurbita,  Vitis  and  Robinia.    By  PROF.  D.  P.  PENHALLOW. 

The  following  resolution  was  passed  unanimously  by  the  section: — "That  the  Council  be 
requested  to  memorialize  the  Government  on  the  subject  of  the  erection  at  Ottawa  of  a  suitable 
building  for  a  National  Museum,  to  embrace  the  accommodation  necessary  for  the  Geological  and 
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Natural  History  Survey  of  tho  Dominion,  and  for  this  Society  and  ita  Library,  and  respectfully  to 
urge  that,  in  view  of  the  present  insufficiency  of  the  building  of  the  Survey,  and  of  the  need  of 
further  provision  for  the  adequate  display  of  economic  as  well  as  scientific  specimens,  and  of  the 
preservation  of  ethnological  remains,  tho  erection  of  such  a  building  in  a  matter  of  much  importance 
to  the  welfare  and  reputation  of  the  Dominion." 

The  election  of  officers  of  the  Section  for  tho  ensuing  season  resulted  as  follows : — 

President,  REV.  PROP.  LAFLAMME. 
Vice- President,  DR.  R.  BELL. 
Secretary,  J.  F.  WIIITEAVES. 

J.  F.  WHITEAVES,  Secretary. 

ELECTION  OF  OFFICERS. 

The  Society  then  proceeded  to  the-  election  of  officers  for  the  year  1886-7,  and  the  following 
gentlemen  wore  nominated  and  unanimously  elected  :  — 

President.—  VERY  REV.  T.  K.  HAMEL,  M.A. 
V i.-e- President. —(j.  LAWSOH,  Ph.D.,  LL.D. 
J/vnorary  Secretary. — J.  (r.  BOURINOT,  F.S.S. 
Honorary  Treaaunr. — .1.  A.(!RAXT,  M.D.,  F.G.S. 

The  thanks  of  the  meeting  were  then  voted  to  the  retiring  officers  for  their  assiduity  in  further- 
ing the  invie-t-  of  the  Society  dining  tin-  past  twelve  months. 
The  Society  then  adjourned. 
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SECTION  I,  1886  [    1    ]  MEMOIRES  S.  R.  CANADA. 


I  —  Le  Pionnier. 


Par  Louis  FRECHETTE. 


(  Lu  le  25  inai  1886.  ) 

J'ai  bien  conuu  jadis  le  vieux  Baptiste  Auclair. 
C'etait  un  grand  vieillard  jovial,  ayant  Pair 
Delure  d'un  ancien  capitaiue  eu  retraite. 
Autrefois  au  Nord-Ouest  il  avait  fait  la  traite, 
Et  sa  fortune  aussi,  disait-ou  daus  le  temps  ; 
Mais  on  n'en  etait  pas  bien  sur,  car  a  trente  ans 
II  etait  retourne,  saus  le  moindre  t'talage, 
Reprendre  la  charrue  et  sa  place  au  village, 
Heritier  de  la  terre  et  du  toit  pateruels. 
C'est  la  que  je  1'ai  vu,  dans  les  jours  solennels, 
Rieur,  et  se  faisant  craqueter  les  jointures, 
Nous  raconter  ce  qu'il  nommait  ses  aventures. 

II  avait  eleve  seize  eufants  :  huit  gallons 

—  La-dessus  je  ne  sais  plus  combien  de  bessons  — 
Et  huit  filles,  tous  seize  installed  en  menage. 

II  n'en  portait  pas  moins  gaillardement  son  age. 

—  J'ai,  disait-il,  bon  pied  bon  ceil,  et  sapristi ! 
Sans  me  vanter,  jamais  je  ne  me  suis  seuti 

Si  jeune  et  si  dispos  que  lorsque  la  cohorte 

De  mes  petits-enfants  vient  frapper  a  ma  porte. 

Et  j'en  ai,  Dieu  merci,  cent  dix-sept  bien  comptes  ! 

Beau  chiffre,  n'est-ce  pas  ?     Tenez,  vous  plaisantez, 

Vous  autres,  lorsque  vous  discutez  politique, 

Nation,  avenir ;  1'ceuvre  patriotique, 

Jeunes  gens,  c'est  la  mienne  !     Un  homme  est  eloquent, 

Et  peut  se  proclamer  bon  patriote...  quand  ? 

Quaud  il  a  cinquante  ans  laboure  la  prairie, 

Et  donne  comme  moi  cent  bras  a  la  Patrie. 

Mettez  cela  dans  vos  papiers,  beaux  orateurs  ! 

Et,  parcourant  des  yeux  son  cercle  d'auditeurs, 
II  eclatait  de  rire  attendant  la  replique. 

Sec.  1,1886.  — 1. 


2  LOUIS  FRECHETTE 

Le  vieillard  conservait  une  Strange  relique 
Au  fond  d'un  vieux  bahut  a  moitie  ruin6 ; 
II  tenait  oe  tresor  de  son  pere,  et  I'ain6 
De  ses  enfants  devait  en  avoir  1'heritage.... 
II  ne  lui  plaisait  pas  d'en  dire  davautage. 

Un  beau  soir  cependant  qu'oii  le  sollicitait, 
II  etala  1'objet  devant  nos  yeux  ;  c'etait 
Un  petit  vetement  de  gros  chanvre,  uue  espece 
De  chemise  d'enfant,  lourde,  grossiere,  epaisse, 
Mai  oousue,  et  portant  sur  son  tissu  tachfi 
Quelques  traces  d'un  bran  noiratre  et  dess6ch6. 

—  C'est  lii  du  sang,  Messieurs,  du  sang  de  race  fiere  ! 
Dit  le  vieillard.     Et  puis,  roulaut  sa  tabatiere 
Entre  ses  doigts  noueux,  il  nous  fit  le  recit 
Do  la  simple  et  navrante  histoire  que  voici : 

Ce  fut  uu  temps  bien  mde  et  plein  d'apres  angoisses 

Que  leg  commencements  de  ces  belles  paroisses 

Qu'on  voit  s'echelonner  aujourd'hui  sur  uos  bords. 

Quand,  du  haut  du  vaissean  qui  s'ancre  dans  nos  ports, 

Le  voyageur  charme  se  pame  et  s'extasie 

Au  spectacle  feeriquc;  et  pleiu  de  poesie 

Qui  de  tous  les  cotes  frappcnt  ses  yeux  surpris, 

II  est  loin,  oui  bien  loin  de  se  douter  du  prix 

Que  ces  bourgs  populeux,  ces  campagnes  prosperes 

Et  leurs  riches  moissons  couterent  a  nos  peres. 

Chez  nous,  chaque  buisson  pourrait  dire  au  passant : 

Ces  sillons  ont  moins  bu  de  sueur  que  de  sang. 

Par  quel  enchainement  de  luttes,  de  soufFrance, 

Nos  aieux  ont  conquis  ce  sol  vierge  a  la  France, 

En  y  fondant  son  culte  immortel  desormais, 

La  France  mftme,  helas  !  ne  le  saura  jamais. 

Quels  jours  ensanglantes  !  quelle  epoque  tragique  ! 

Ah !  ce  fut  une  race  a  la  trempe  6nergique 

Que  les  premiers  colons  de  ce  pays  naissant. 

Us  vivaient  sous  le  coup  d'un  qui-vive  incessant : 

Toujours  quelque  surprise,  embuche,  assaut,  batailles ! 

Quelqne  ennemi  farouche  emergeant  des  broussailles ! 

Habitants  egorgfes,  villages  aux  abois, 

Prisonniers  tout  sanglants  entrain6s  dans  les  bois!... 

Les  femmes,  les  enfauts  veillaient  a  tour  de  role, 

Tandis  que  le  mari,  le  fusil  sur  l'6paule, 
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Au  pas  ferme  et  nerveux  de  son  cheval  normand, 
Semeur  de  1'avenir,  enfon9ait  hardiment 
Dans  ce  sol  primitif  le  soc  de  sa  charrue ; 
Et  si,  Pete  suivant,  1'herbe  poussait  plus  drue 
Dans  quelque  coin  du  pre,  1'on  jugeait  du  regard 
Qu'un  cadavre  iroquois  dormait  la  quelque  part. 
Personne  n'en  faisait  de  cas,  c'etait  la  mode. 

Mais  arrivons  de  suite  au  sanglant  episode 
Cont6  par  mon  ami  le  vieux  Baptiste  Auclair. 

Au  penchant  d'un  talus  baigne  par  le  flot  clair 
Ou  le  beau  Nicolet,  a  trente  arpents  du  fleuve, 
Mire  aujourd'hui  gaiment  sa  cathedrale  neuve, 
A  1'ombre  d'un  bouquet  de  pins  au  faite  altier, 
Que  les  siecles  n'ont  pu  terrasser  tout  entier, 
Trois  de  ces  pionniers,  en  ces  jours  de  tourmentes, 
Avec  1'espoir  prochain  de  saisons  plus  clemeutes, 
Avaient  plante  leur  tente  a  la  grace  de  Dieu. 

L'un  d'eux  se  nommait  Jacque.     II  avait  dit  adieu 
Aux  droits,  a  la  corvee,  a  la  taille,  aux  gabelles, 
Pour  s'en  venir  chercher,  avec  d'autres  rebelles, 
Sous  des  cieux  ou  le  fisc  n'eut  pas  encore  lui, 
Un  peu  de  liberte  pour  les  siens  et  pour  lui. 
Sa  femme,  une  robuste  enfant  de  Picardie, 
Trois  fois  avait  dote  leur  famille  agrandie 
D'un  nouveau-ne  gaillard,  alerte  et  bien  portant. 
Et  1'ceil  des  deux  epoux  allait  a  chaque  instant, 
Avec  un  long  regard,  helas  !  souvent  morose, 
Des  aines  tout  brunis  au  bebe  frais  et  rose. 

Or  ce  dernier  n'avait  que  six  mois  settlement, 

Lorsque  se  deroula  1'aiFreux  evenement 

Qui  sur  un  lit  d'horreurs  le  jeta  seul  au  moude. 

Pour  les  colons  1'annee  avait  ete  feconde. 
La  pente  des  coteaux  et  le  creux  des  vallons 
Etalaient,  souple  et  lourd,  un  manteau  d'epis  blonds 
Qui,  comme  un  lac  dore  que  le  soleil  irise, 
Flottait  luxuriant  au  souffle  de  la  brise. 
L'heure  de  la  moisson  etait  venue  ;  aussi 
Le  coeur  des  defricheurs,  oubliant  tout  souci, 
Montait  reconnaissant  vers  Celui  dont  1'haleine 
Feconde  les  sillons  et  fait  jaunir  la  plaine. 
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Un  soir,  notre  ami  Jacque,  apres  mvir  examen, 
Prepara  ea  faucille,  et  dit :  —  "  C'est  pour  demain !  " 
Puis  il  pria  longtemps  et  dormit  comme  un  juste. 

Helas  !  si  par  hasard,  ce  soir-la  meme,  juste 
A  1'heure  ou  les  colons  se  livraient  au  sommeil, 
En  amont  du  rourant,  pret  a  donner  1'eveil, 
Quelqu'uu  eut  cotoye  la  rive  solitaire, 
II  cut  sans  doute  vu,  furtifs,  rasaut  la  terre 
Dans  1'ombre  de  la  berge,  et  pagayant  sans  bruit, 
Trois  longs  canots  glisser  lentement  dans  la  nuit. 
C'etaient  les  Iroquois  —  cos  maraudeurs  sinistres 
Dont  les  premiers  feuillets  de  nos  anciens  registres 
Racontent  si  nombrenx  les  exploits  meurtriers. 
Rondus  non  loin  dos  lieux  on  nos  expatries 
Avaienl  ibrtifie  lour  polite  bourgade, 
Duns  un  enfoncement  propice  a  1'ombuscade, 
Us  prirent  piod.  masques  par  un  epais  ridoau 
D>!  bram-hagi's  touffus  inclines  a  fleur  d'oau, 
Puis  sur  le  sable  mou  halt-rent  en  silence 
Incurs  pirogues  au  fond  le  plus  obscur  de  1'anse, 
Et,  sous  les  bois,  sruottant  et  rampant  tour  a  tour, 
Tapis  dans  les  fourres,  attendireut  le  jour. 

C'olui-<-i  se  leva  radieux  et  suporbe. 

C'est  fete  aux  champs  le  jour  de  la  premiere  gerbe: 
Aussi  nos  moissonnours,  les  paniers  a  la  main, 
Des  1'aube,  tout  joyeux,  «e  mirent  en  chemin. 
Li's  aines,  quo  la  mere  aver  orgueil  regarde, 
S'avan9aieut,  tapageurs,  en  piquet  d'avant-garde, 
Tandis  que  .Tarque,  emu,  riait  d'uii  air  touchant 
Au  petit  que  sa  femme  allaitait  en  marchant. 
Car,  suivant  la  coutume,  on  etait  en  famille. 

Bientot,  au  bord  d'un  champ  ou  1'epi  d'or  Iburmille, 

On  fit  halte.     Partout,  des  pres  aux  bois  epais, 

Nul  bruit  inusite,  nuls  indices  suspects, 

Rien  qui  troublftt  la  paix  des  vastes  solitudes. 

Du  reste  on  n'avait  nul  sujet  d'inquietndes  : 

Pas  nne  bete  fauve,  et,  quant  aux  Iroquois, 

Us  n'osaient  plus  tirer  leurs  fleches  du  carquois, 

Refoules  qa'ils  etaient  au  fond  de  leurs  repaires. 

On  pouvait  done  compter  sur  des  jours  plus  prosperes 

Enfin,  1'espoir  an  ctcur,  et  ne  redoutant  rien, 
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Jacque  —  apres  avoir  fait  le  signe  du  chretien  — 
Pres  du  marmot  dormant  au  creux  d'une  javelle, 
Commen9a  les  travaux  de  la  moisson  nouvelle. 

Vous  voyez  le  tableau  :  dans  le  cadre  assombri 
De  rimmense  foret  qui  lui  prete  un  abri, 
Une  calme  clairiere  ou  Ton  voit,  flot  mouvant, 
Les  bles  d'or  miroiter  sous  le  soleil  levant ; 
A  genoux  sur  la  glebe,  et  tete  decouverte, 
Les  travailleurs  penches  sur  leur  faucille  alerte ; 
Deux  enfants  poursuivant  le  vol  d'un  papillon  ; 
Et  puis  ce  petit  ange,  au  revers  d'un  sillon, 
Parmi  les  epis  murs  moutrant  sa  bouche  rose... 
C'etait  comme  une  idylle  au  fond  d'un  reve  eclose. 

Qu'advint-il  ?  on  ne  1'a  jamais  su  tout  entier. 

Ce  matin-la,  quelqu'un,  en  suivant  le  sentier 
Qui  conduisait  du  fort  a  la  rive  isolee, 
Entendit  tout  a  coup,  venant  de  la  vallee 
Ou  Jacque  etait  alle  recueillir  sa  moissou, 
Quelque  chose  d'horrible  a  donner  le  frisson. 
C'etaient  des  cris  stridents,  aigus,  epouvantables  ; 
Et  puis  des  coups  de  feu,  des  plaintes  lameutables, 
Appels  desesperes  et  hurlements  confus 
Frappant  lugubrement  1'echo  des  bois  toutfus. 
Les  farouches  rumeurs  longtemps  se  prolougerent ; 
Longtemps  dans  le  lointain  des  clameurs  s'echaugereut  ; 
Et  puis,  sur  la  riviere  ou  le  bruit  se  confbnd. 
Succeda  par  degres  un  silence  profoud.... 

Le  soir,  lorsque  les  deux  colons  du  voisiuage 
Oserent  visiter  la  scene  du  carnage, 
Un  spectacle  hideux  s'offrit  a  leurs  regards  : 
Trois  cadavres  sanglants,  defigures,  hagards, 
Jacque  et  les  deux  enfants,  pauvre  famille  unie, 
Dans  une  m6me  horrible  et  fatale  agonie, 
Yeux  creves,  ventre  ouvert,  le  crane  depouille, 
Gisaient  la  sur  le  sol  par  le  meurtre  souille. 
Quant  a  la  femme,  helas !  elle  etait  prisonniere  ; 
Sans  doute  condamnee  a  mourir  la  derniere 
A  quelque  affreux  gibet  par  1'enfer  invente. 

On  plia  le  genou  sur  le  champ  devast6, 

Et,  de  ces  coeurs  naifs  glaces  par  1'epouvante, 
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La  priere  des  morts  allait  monter  fervente, 
Lorsqu'au  De  profundis  clamavi,  —  faible  et  doux, 
Un  long  vagissement  veuaiit  on  ne  salt  d'ou 
KV  i>«  .ml  ii  aussitot  comme  un  cri  d'ame  en  peine. 

Les  colons  etonnes  retinrent  leur  haleine.... 

C'etait  comme  un  sauglot  d'enfant ;  et,  stup6fait, 
Quelques  instants  plus  tard,  on  trouvait  en  efFet, 
Dans  le  creur  d'un  sillon,  la  face  contractee, 
Perdu  sous  un  amas  de  paille  ensanglantee, 
Un  enfant  de  six  mois  suffoquant  a  demi. 
Sans  do ute  que  la  mere  avait  de  1'ennemi 
Par  ret  ingrnieux  moyen  trompe  la  rage, 
Et,  devouraent  sublime,  avait  cu  le  courage 
Do  man-her  a  la  mort  d'un  cceur  determine, 
Sans  tnihir  d'un  regard  le  pauvre  abandouu^  ! 

-  Or  ce  pauvre  orphelin,  ce  pauvre  petit  6tre, 
Fit  If  vitnix  plus  omu  qu'il  ne  roulait  paraitre, 
Voici  le  vetement  qu'il  portait  ce  jour-la ; 
Et,  si  je  le  conserve  avec  respect,  cela 
Ne  surprendra  bieu  fort  persoune  ici,  j'ospere, 
Car  ret  enfant,  c'etait  mon  arriere-graud-pere ! 
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II  —  Le  golfe  Saint-Laurent 

( 1600-1625 ) 
Par  BENJAMIN  SULTE. 

* 

(  Lu  le  26  mai  1886. ) 


Avant  le  premier  voyage  de  Cartier  (1534),  les  trafiquants  frai^ais  i'requentaient  le 
golfe  Saiut-Laureut.  La  peche  et  la  traite  des  pelleteries  y  attiraient  les  armateurs.  Lors 
de  la  visite  de  Champlain  (1603),  le  troc  s'avaii9ait  deja  dans  le  ileuve  jusqu'au  lac 
Saint-Pierre,  et  les  nations  situees  plus  a  1'ouest  en  avaient  connaissance. 

Nous  avons  pris  1'habitude  de  concentrer  notre  attention  entre  Montreal  et  Quebec, 
durant  la  periode  de  Champlain.  Je  me  propose  de  reporter  tin  instant  la  pensee  du  lec- 
teur  sur  le  bas  du  fleuve,  principalemeut  dans  le  golfe,  au  cours  des  viugt-ciuq  aunees  qui 
s'6coulent  de  1600  a  1625. 

Si  je  ne  souleve  pas  de  probleme  interessant,  je  pourrai  du  moius  oifrir  un  tableau  des 
choses  les  plus  ordiuaires  dans  ces  parages,  et  montrer  que  la  lutte  —  car  il  y  a  toujours 
lutte  en  ce  monde  —  avait  lieu  plutot  pour  le  commerce  qu'eu  faveur  de  la  colonisation. 
Le  vaste  et  riche  domaiue  maritime  que  compreuaient  en  ce  moment  les  terres  appelees  la 
Nouvelle-France  etait  tout,  aux  yeux  des  uavigateurs  et  des  hommes  employes  au  uegoce. 
Prendre  au  serieux  1'etablissement  de  Quebec  et  le  Canada  propremeut  dit,  n'eutrait  point 
dans  les  idees  du  temps.  De  cette  maniere  les  efforts  de  la  France,  ou  plutot  des  Fraiifais, 
s'arretaient  a  la  porte  de  notre  pays.  Le  champ  aiiisi  exploite  satisfaisait  les  ambitions  du 
grand  nombre.  Au-dela  se  trouvait  1'aveuir,  que  peu  de  persounes  etaient  en  etat  d'appre- 
cier.  Une  Nouvelle-France  non  seulement  maritime  mais  terrestre  —  colonisee  en  uu  mot 
-  paraissait  comme  un  r6ve  aux  yeux  du  vulgaire  ;  aussi  Champlain  etait-il  peu  ecoute, 
encore  moins  secouru. 

L'amiral  de  Coligny,  reprenant  (1555)  le  travail  de  Roberval,  avait  voulu  fonder  une 
colonie  stable.  II  obtint  1'assentiment  d'Henri  II ;  mais  on  s'occupait  alors  de  la  Floride 
et  du  Bresil,  d'ou  Andre  Thevet  revenait  charge  de  renseignements.  Le  Canada  fut  neglige 
encore  une  fois.  Cartier  venait  de  mourir.  Nicolas  Durand  de  Villegagnon  conduisit  ses 
compatriotes  vers  1'Amerique  du  Sud  sans  pouvoir  les  y  fixer.  Get  echec  qui  parut  inex- 
plicable, dans  un  pays  regarde  comme  superieur  au  Canada,  ne  pouvait  que  faire  reculer 
1'idee  coloniale,  et  c'est  ce  qui  ne  manqua  pas  d'arriver. 

Mezeray,  parlant  de  Villegagnon,  dit  qu'il  "  commen9a  de  faire  voir  aux  Espagnols 
qu'ils  ne  seraient  pas  tout  seuls  les  maitres  du  nouveau  monde."  L'impression  de  MSzeray 
date  de  la  fin  du  gouvernement  de  Richelieu,  1640  ;  il  est  douteux  qu'elle  ait  existe  a  la 
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txmr  de  France  vers  1560.  Toutefois  les  Bretons,  et  avec  eux  la  famille  de  Cartier,  persis- 
Uient  a  se  diriger  du  cote  da  Saint-Laurent,  mais  pour  les  fins  du  commerce  uniquement. 
Les  Anglais  faisaient  de  meme,  sur  une  assez  grande  echelle,  se  tenant  de  preference  a 
Terre-Neuve,  tandis  que  les  Basques  allaient  au  Cap-Breton,  et  les  marins  de  Saint-Halo 
jusque  dans  le  lleuve. 

Pontgrave,  Chauvin,  de  Chatte,  Champlaiu,  tenterent  en  1603  de  cr6er  le  mouvement 
cauadien.  L'auuee  suivante,  Henri  IV  permit  a  toute  les  classes  de  la  noblesse  de  selivrer 
au  negoce  sans  deroger,  aussi  commencerent-elles  a  entrer  dans  les  compagnies  anciennes 
on  qui  se  formaient  dans  cette  vue ;  elles  y  coudoyaient  les  gens  de  robe  et  les  marchauds- 
bourgeois,  —  ce  qui  etait  un  spectacle  nouveau. 

Les  Basques  debitaient  beaucoup  de  poisson  sur  les  marches  de  France.  Us  tournerent 
les  regards  des  armateurs  vers  la  region  de  1'Acadie.  Le  golfe  Saint-Laurent  etait  redoute 
des  pilotes  a  cause  de  ses  cotes  daugereuses  et  des  tempetes  qui  y  sevissent.  De  deux 
maux  on  rhoisit  le  moindre  :  1'Acadie  fut  preferee. 

L'experience  persoimelle  des  navigateurs  tenait  lieu  de  renseiguements  ecrits  ou 
publics.  Les  cartes,  s'il  y  en  avail,  etait  la  propriete  secrete  de  ceux  qui  les  dressaient,  a 
la  suite  de  leurs  propres  voyages.  Telle  maison  de  commerce  payait  les  services  de  pilotes 
et  de  capitaines  qui  possedaient  des  connaissances  special  es  dans  cet  ordre  de  choses,  et 
parvenait  a  realiser  tie  Torts  benefices  en  perdant  moins  de  vaisseaux  ou  en  trafiquant  sur 
les  cotes  pen  ou  point  connues  de  ses  rivales.  Tout  etait  mystere  pour  les  mariniers  de 
1'Europe  dans  ce  goli'e  immense,  dans  cos  baies  profondes,  dans  ces  rivieres  etonnantes, 
dans  ce  fleuve  rempli  d'ecueils  et  balaye  par  les  ouragaus.  L'amitie  des  sauvages  ue  se 
partageait  pas  non  phis  egalement  eutre  les  races  civilisees  qui  cherchaient  a  traiter  avec 
eux.  Chaque  capitaine  exercait  un  prestige  plus  ou  moius  direct  sur  1'imagination  des 
diverses  tribus.  C'Vst  pourquoi  la  pal  me  du  succes  revenait  au  plus  habile  navigateur  et 
au  plus  adroit  negociateur.  La  bravoure  sous  les  armes  et  le  genie  militaire  dans  les  com- 
bats etaient  aussi  des  qualites  de  rigueur.  Le  pavilion  de  certains  navires  etait  plus 
res  pec  te  que  celui  d'un  autre,  a  cause  du  chef  d'equipage  qu'il  annonrait  aux  matelote 
etraugers  comme  aux  indigenes. 

Le  trajet  eutre  les  deux  continents  se  faisait  rarement  en  ligne  droite.  Le  P.  Biard, 
parti  de  Dieppe  en  1611,  raconte  qu'il  toucha  d'abord  deux  ou  trois  fois  aux  cotes  d'Angle- 
terre,  puis  descendit  en  lougeant  les  terres  de  France  jusque  vers  La  Rochelle,  ou  il  fut  tout 
surpris  de  voir  le  navire  continuer  sa  route  au  sud  jusqu'aux  iles  A9ores,  apres  quoi,  virant 
de  bord,  il  se  dirigea  vers  le  Cap-Breton.  Ces  zigzags  se  rencoutrent  dans  plusieurs  voyages 
de  I'epoque.  Les  marins  m'ont  dit,  ajoute  le  P.  Biard,  que  pour  trois  raisons  ils  descendent 
ainsi  aux  Afores :  pour  eviter  la  mer  du  Nord,  pour  s'aider  des  vents  du  sud,  pour  mieux 
calculer  leur  marche  sur  le  soleil ;  mais,  dit-il  de  nouveau,  je  n'en  veux  rien  croire.  Ils 
descendirent  jusqu'a  39  80'  sans  voir  les  A9ores,  et  touruerent,  pour  atteindre  le  grand 
bane  de  Terre-Neuve,  qu'il  estime  large  en  quelques  endroits  de  vingt-cinq  lieues.  "  Sur 
le  bord  de  ce  grand  bane,  dit-il,  les  vagues  sont  d'ordinaire  fort  furieuses  trois  ou  quatre 
lieues  durant,  et  ces  trois  ou  quatre  lieues  on  appelle  les  Acores.... '  Nous  entrames  dans 
les  glaces  sur  les  Acores  du  bane,  degre.  du  nord  46...  et  le  cinq  mai  nous  descendimes  a 
Guiseau." 


1  l.'impriml  qoe  j'ai  sons  lea  yenx  dit  bien  Arortt,  inaiis  jo  pense  qu'il  faut  mettre  accorei,  contour  d'un  bane 
KNU-tnario  on  d'nn  «cueil.    On  dit  auui  Icortt. 
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Le  petit  tableau  qui  suit  met  en  regard  quelques  localites  europeennes  et  americaines 
qui  se  trouvent  sur  une  m6me  latitude  tout  en  jouissant  de  temperatures  tres  differentes  : 

50°  -- Ville  de  Dieppe.  Milieu  de  la  pointe  nord  de  Terre-Neuve.  Passage  entre  1'ile  d'An- 
ticosti  et  la  rive  nord  du  fleuve  Saint-Laurent.  Ville  de  "Winnipeg. 

47° --Ville  de  Nantes.  Sortie  de  la  Loire.  Passage  en tre  Terre-Neuve  et  le  Cap-Breton. 
Ville  de  Quebec. 

46° — Ville  de  La  Rochelle.     Pointe  est  du  Cap-Breton.     Ville  de  Sorel.     Michillimakinac. 

46°,  45°,  44°  —  G-rand  bane  de  Terre-Neuve.     La  Nouvelle-Ecosse.     Montreal.     Kingston. 

43°  —  Saint- Jean-de-Luz,  pays  des  Basques.  Pointe  sud  de  la  Nouvclle-Ecosse.  Ports- 
mouth, entre  Portland  et  Boston. 

40°  —  Ville  de  Lisboime,  Portugal.     lies  Azores.     Ville  de  Philadelphie,  Pensylvanie. 

Done,  le  P.  Biard  alia  du  50°  au  40',  et  remouta  au  46"  pour  arriver  a  Causeau,  Cap- 
Breton.  Ayant,  si  Ton  veut,  cent  lieues  a  parcourir  du  nord  au  sud,  il  en  avait  fait  quatre 
cents. 

II 

Au  printemps  de  1604,  le  sieur  de  Monts,  partant  pour  fonder  un  poste  en  Acadie, 
confia  un  navire  au  capitaiue  Poutgrave,  avec  instruction  de  chasser  de  Canseau  et  des 
alentours  du  Cap-Breton  les  Francais  qu'il  y  rencontrerait  i'aisant  la  peche  ou  la  traite. 
Pontgrave  captura  quelques  Basques,  mais  ou  sait  que  cela  ne  sulnsait  pas  pour  arranger 
les  affaires  de  son  maitre,  lesquelles  se  gataient  fort  en  ce  moment.  L'annee  suivante,  le 
fondateur  de  Port-Royal  se  recommandait  aux  pecheurs  de  morue  pour  se  procurer  les 
moyens  de  retourner  en  France  ;  ils  lui  brulereut  la  politesse,  et  de  plus  porterent  plaiute 
a  Henri  IV,  qui  leur  donna  gain  de  cause. 

Poutrincourt,  qui  obtiut  le  privilege  de  de  Monts,  ue  manqua  pas,  des  1606,  de  recom- 
mander  au  meme  Pontgrave  la  saisie  des  batimeuts  qu'il  trouverait  au  Cap-Breton.  Les 
navires  de  de  Mouts  qui  frequeutaient  encore  le  golfe  Saint-Laurent,  a  la  suite  d'une 
entente  avec  Poutrincourt,  fureut  pilles  a  cette  epoque  par  des  corsaires  hollaudais. 

Sully,  ambassadeur  d'Henri  IV,  baissait  pavilion,  a  trois  lieues  des  rives  de  France 
devant  la  menace  d'un  simple  brigantin  de  Loudres.  La  marine  anglaise  tenait  la  mer, 
les  Hollandais  veuaient  en  second  lieu,  les  pirates  d'Alger  et  de  Tunis  s'en  melaieut,  les 
entrepreneurs  de  colonie,  comme  de  Mouts,  n'avaieut  que  des  vaisseaux  armes ;  et  de  tout 
cela  resultaieut  des  hostilites  continuelles. 

Dans  1'ete  de  1608,  Pontgrave,  se  rendant  a  Quebec,  voulut  arr&ter  des  commer9ants 
basques  qui  trafiquaient  sur  son  chemin  ;  mal  lui  en  prit  car  ils  resisterent,  capturerent 
son  batimeut,  et  blesserent  Pontgrave  lui-meme  d'un  coup  de  feu.  La  situation  n'en  etait 
que  plus  mauvaise ;  a  peine  commencees  les  colonies  de  Port- Royal  et  de  Quebec  se 
voyaient  entourees  d'eunemis  apparteuant  a  quatre  ou  cinq  nations  aventureuses. 

Poutgrave  est  le  marin  qui  a  le  plus  souveut  parcouru  le  golfe  Saint- Laurent,  de  1600 
a  1630.  Sur  des  coquilles  de  quarante  a  cent  tonneaux,  il  se  Ian9ait  4  travers  1'ocean  et 
les  dangers  du  grand  fleuve,  bravant  le  froid,  les  glaces,  les  vents,  les  compagnies  hostiles, 
les  corsaires,  la  famine,  les  revoltes  de  ses  propres  matelots,  et  faisant  passer  les  Malouins 
partout,  selon  son  cri  de  guerre  conuu.  Si  ce  capitaine  avait  laisse  des  memoires  ecrits, 
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ne  serait-ce  qn'un  journal  de  bord,  nous  saurions  boaucoup  de  choses  qui  se  sont  effacees 
du  souvenir  des  homines.  A  defaut  de  tels  renseignements,  tachons  de  recoustruire  une 
partie  de  ce  passe  deja  loiutain. 

Poutrincourt  raconte  que,  retournaut  en  Aeadie,  en  1610,  uu  navire  de  forban  fit  mine 
de  1'attaquer,'  et  ue  se  retira  qu'apres  avoir  constate  les  forces  du  batiment  francais. 

II  existait  des  pirates  duns  oes  parages  anterieuremeut  a  Poutrincourt.  Remarquons 
cepeudant  que  la  raort  d'Henri  IV,  survenue  le  14  mai  1610,  inspirait  une  audace  uouvelle, 
am  eeumeurs  de  mer.  Jusque-la  le  roi  de  France  etait  parvenu  a  couteuir,  dans  une  cer- 
tain«>  mesure,  les  i'orbans  des  Ktats  barbaresques,  aiusi  que  d'autres,  qui  leur  aidaient  dans 
les  entreprisea  de  ce  genre.  Lui  mort,  et  la  terreur  do  son  nom  dissipee,  les  pecheurs  du 
Saint-Laurent  oli'raieiit  une  proie  facile  aux  coups  des  Tunisians  et  des  Algeriens. 

Par  lc  traite  intervenu  entre  le  sultan  et  Henri  IV,  "les  Venitiens,  les  Anglais,  les 
Espatriiols.  le.s  Portugais,  les  Catalans,  les  Ragusois,  les  Grenevois,  les  Auconitains  et  les 
Florentine,  et  generalement  tontes  nations"  pouvaient  librement  trafiquer  dans  1'empire 
turc"sous  1'nveu  et  siirete  de  la  bannicre  de  France,  laquelle,  dit  le  traite,  ils  porteront 
com  me.  leur  sauvegarde...  obeissaut  aux  consuls  francais...  et  d'autaut  que  les  corsaires 
de  Barbaric,  allant  par  le.s  ports  et  havres  de  France,  y  sout  re9us  et  secourus,  et  aides  a 
leur  besoin  de  potulre  et  ]>lomb  et  autres  choses  n6cessaires  a  leur  navigation,  trouvant 
des  vaisseaux  francais  a  leur  avantage,  ils  ne  laisseut  de  les  piller  et  saccager,  en  faisaut 
les  personiifs  enclaves,  i-ontre  not  re  vouloir  et  celui  du  defunt  empereur  Mehemet  notre 
pere...  commaudons  que  les  Francais  pris  contre  la  foi  publique  soient  remis  en  liberte.... 
Si  les  corsaires  coutiuuent  leurs  }>rigandages,  a  la  premiere  plainte  qui  nous  en  sera  faite 
par  1'empereur  de  France,  les  vice-rois  et  gouverneurs  des  pays  de  1'obeissance  desquels 
si-rout  les  vol.-ur.s  et  corsain-s  seront  tenus  des  dommages  et  pertes  qu'auront  faits  les 
Francais,  et  seront  prives  de  leurs  charges....  Si  les  corsaires  d'Algers  et  Tunis  u'observent 
ce  qui  est  portc  par  cette  capitulation,  (jue  1'empereur  de  France  leur  fasse  courir  sus,  les 
chastie...  nous  approuvons....  S  •  trouvant  par  notre  empire  des  esclaves  frai^ais,  etant 
conuus  pour  tels  des  embassadeurs  et  consuls  -,  ceux  au  pouvoir  desquels  ils  se  trouve- 
rout  faisant  rel'us  de  les  delivrer,  qu'ils  soient  obliges  de  les  ameuer  ou  envoyer  a  notre 
Porte,  afin  d'etre juges  a  qui  il  appartiendra...  Declarous  ceux  qui  coutrevieudront  ace 
notre  vouloir,  rcbelles,  etc."  3 

Cette  situation  changea  notablemeut  apres  1'assassinat  du  roi  de  France,  car  un  enfant 
plac6  sur  le  trbue,  au  milieu  des  factious  italieunes  et  frai^aises  qui  se  disputaient  le 
pouvoir,  n'avait  rieii  de  redoutable  aux  yeux  des  Turcs. 


Ill 

LecapitaineFoulquc8(ouFoucques,  ouFouque),  de  La  Rochelle,  commaudait  un 
navire  a  destination  de  1'Acadie,  dans  la  societe  du  sieur  de  Mouts,  en  1604  ;  il  comman- 


'  L«*»rbot  dit  qoe  c'*uit  ver.  le.  dwqyte,  un  pen  &  1'ouert  de  Dieppe.    Ne  paa  confondre  cette  localite  avec 
o  1.  baMe  BreUgne,  pays  des  Cornouailles,  que  Champlain  mentionne  a  la  page  349  de  sea 

*  Un  frtre  de  Poutriiirourt  vivait  en  Tiirquie  et  s'6tait  fait  musulman. 

'  Archiu*  emiauu  d,  rHi*oirt  de  Franc*,  v^rie  1,  t.  XV,  pp.  411,  414,  419  et  421. 
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dait  aussi  le  Jonas,  qui  partit  de  La  Rochelle,  en  1606,  avec  la  colonie  de  Poutrincourt. 
C'est  lui  sans  doute  qui  nous  a  laisse  le  rapport  suivant,  date  de  1612  : 

"  Memoires  portants  plvsievrs  advertissems  presentez  av  Roy  par  le  Capitaine  Fouo 
ques,  Capitaine  ordinaire  de  sa  Maieste  en  la  marine  du  Pouant,  apres  estre  deliure  de  la 
captiuite  des  Tares,  pour  le  soulageinent  des  Fran9ois,  et  autres  nations  Chrestiennes, 
marchauds  et  matelots  qui  trafiquent  sur  mer. 

"Sire:  —  II  me  serait  mal  seant,  suyvant  mon  petit  jugement,  si  je  n'avoi  adverty 
Vostre  Majeste  des  tyrannies  et  cruautez  qui  se  commettent  journellement  sur  vos 
pauvres  subjects  franfois,  Dieu  m'ayant  de  sa  grace  retire  de  cette  mesme  peine  afin  de 
vous  en  donner  advertissement,  pour  en  prendre  la  vengeance,  ayant  la  force  et  la  puis- 
sance en  la  main,  que  Dieu  vous  a  donnee  pour  ce  faire  centre  tons  payens  et  infidelles, 
lesquels  pensent  aller  librement  a  lour  trafiques  et  navigations  ordiuaires,  sur  1'as- 
eurance  de  la  continuation  de  la  paix  accoutumee  eutre  Vostre  Majeste  et  le  Grand- 
Sultan,  qui  neanmoins  ne  laisse  a  present,  et  tous  autres  de  la  nation  chrestienne  et 
voyager,  d'estre  pris  et  menez  captifs  dans  la  ville  des  Thunes  (Tunis  ),  par  le  Carosse- 
men  ou  ses  adherans,  qui  est  uu  homme  turc  de  nation,  aage  de  cinquante-cinq 
ans  ou  environ,  homme  bazaune,  fort  Grand  et  puissant  a  1'advenant,  qui  estoit  soldat 
pour  le  grand  Sultan  sous  le.baschat  (pacha)  que  le  dit  Sultan  tieut  ordinairement  au 
royaume  de  Thunes  ;  et  ce  dit  Carossemen  estant  uatif  de  la  dite  ville  de  Thunes,  estant 
soldat  genissaire,  est  si  bien  parvenu  depuis  qninze  ans  qu'il  a  assujetty  tous  les  grands 
de  Thunes  sous  son  obeyssance.  pour  avoir  acquis  1'amitie  de  tous  les  genissaires  et  bas- 
chats.  Et  il  n'y  a  que  douze  ans  qu'il  n'avoit  que  deux  esclaves  dont  1'uu  est  Fraii9ois  de 
Croisy,  lequel  il  tient  encore  en  son  pouvoir,  et  a  present  a  sept  cens  esclaves  a  luy  seul, 
tant  Italiens  que  Franfois,  Espagnols  et  Flamans ;  et  a  deux  galeres  bien  armees,  des 
meilleures  qui  se  peut  voir,  avec  six  grands  vaisseauz,  dont  le  moindre  est  de  trois  cens 
tonneaux,  et  deux  pataches,  par  le  moyen  de  quoy  il  s'est  rendu  seigneur  et  superieur 
dans  tout  le  pays....  Ses  vaisseaux  prenneut  sur  tous,  tant  Frai^ois  que  Flamans  et  autres, 
soit  terreneviers  ou  pescheurs  Venant  de  la  Terre-Neufve,  oil  navires  marchans,  sans  ex- 
empter  ancune  nation.  II  y  a  trois  ans  '  qu'il  n'y  avait  rien  de  cecy  ;  en  toute  la  force 
de  Thunes  il  n'y  avait  que  deux  galliotes  ou  trois  au  plus  ;  ils  ue  prenaient  point  sur  les 
Frau9ois  comme  ils  le  font  a  present.  S'ils  prenaient  quelque  chose,  ils  ne  captivaient 
point  les  hommes,  si  ce  n'est  que,  depuis  les  dits  trois  ans,  uu  meschant  forbau  anglais, 
nomine  Gardes,  et  uu  autre  Flamen,  ou  forbau  ou  vouloir,  qui  est  marie  a  Marseille,  nomine 
de  Haiis,  lequel  s'est  retire  a  present  dans  la  ville  d'Arges  (  Alger ),  ne  captivant  uuls  Fran- 
9ois,  mais  preuant  et  pillant  leurs  marchandises.  Et  est  dans  un  uavire  a  luy  de  six  cens 
tonneaux  et  quaraute  pieces  de  canon,  avec  trois  cens  hommes,  et  deux  autres  moyens  na- 
vires prenaut  sur  toutes  nations  ;  et  un  appele  Biche,  un  appele  Sausou,  un  appele  Antoine 
et  un  nomme  Glandfil,  tous  capitaines  voleurs  et  forbans,  anglois  de  nation,  lesquels  ont 
este  bieu  venus  avec  Carossemen  et  ses  associes  turcs.  Lesquel  Anglois  ont  instruit  les 
Turcs  a  armer  et  mettre  vaisseaux  sur  mer,  prendre  et  captiver  sur  toutes  nations  chre- 
tienues....  Et  avec  toute  ceste  force  destruiront  la  chrestiente,  si  on  n'y  met  remede,  et  la 
France  qui  en  patira  le  plus,  comme  n'ayant  eu  jusques  a  present  aucune  defience  en  la 
coste....  Quant  au  roy  de  France,  il  (le  Carossemen)  dit  qu'il  est  plus  fort  que  luy,  et 

1  C'est-a-dire  avant  la  mort  d'Henri  IV. 
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qu'il  ne  s^anroit  avoir  mis  deux  galleres  en  mer,  et  qu'avec  les  siennes  il  ira  jusque  dans 
les  ports  de  France....  Le  consul  des  Fran9ois  qui  est  a  Thunes  est  1'un  des  traistres  ;  il 
a  de  chacun  Francis  qni  est  la  captif  dix  escus  pour  consentir  et  dissimuler  avec  leCaros- 
semen....  II  est  marie  a  Marseille,  et  s'apelle  Hugues  Changet....  II  y  a  aussi  un  appele 
Sonberan,  qni  est  natifde  Nimes.  avec  ses  censors,  qui  sont  un  appele  Anthoine  Lovic, 
Corse,  mari6  a  Marseille,  et  ses  deux  beau-freres,  les  Martins  de  la  dite  ville,  et  Antoine 
Belanger  et  Servien,  commissaires  de  1'artillerie  de  Provence,  et  monsieur  Nicolas,  maistre 
fondenr  de  Marseille  ;  ceux-cy  out  mene  un  nomine  Guillaume,  fondeur  de  son  estat  et 
nepveu  de  ce  maistre  fondeur  du  dit  Marseille,  qui  est  fondeur  du  Carossemen  a  Thunes, 
pour  faire  des  canons....  A  la  fin  de  juillet  dernier,  ils  avaient  acheve  de  fondre  la  qua- 
triesme  piece  de  batterie  et  coursiers  de  galleres...."  ' 

IV 

On  le  voit,  la  situation  n'etait  guere  rassurante.  Pour  les  colonies  de  la  Nouvelle- 
France  elle  se  compliqua  de  1'hostilite  des  armateurs  anglais.  Samuel  Argall  detruisit  en 
1613,  '  les  postes  de  Saint-Sauveur  et  d<>  Port-Royal,  les  seuls  etablissements  frai^ais  de 
1'Acadie.  C'etait  un  acte  de  brigandage,  commis  en  pleine  paix  et  sans  1'excuse  d'uue  pro- 
vocation. Voila  bieu  les  m<r-urs  du  temps. 

De  nombreux  vaisseaux  de  toutes  les  nations  sillonnaient  le  golfe,  a  la  recherche  de 
la  morne  et  autres  produits  dc  la  peche.  Chacuu  s'en  tirait  avec  peine  et  misere,  et  les 
aggressions  allaient  leur  train.  J'ai  raconte,  il  y  a  deux  ans,  1'existence  de  Biencourt  et 
de  ses  gens  en  Acadie,  apres  li!l">.  D.-ux  compagnies  franchises  commenferent  (1619)  a 
exploiter  les  rotes  de  la  peninsule.  On  dit  que,  en  1621,  il  circula  dans  le  golfe  huit  cents 
navires  de  traite  et  de  pivhe.  Les  Anglais  s'etablissaieut  en  1620  au  Massachusetts. 
Biencourt  et  Latour  erigeaient  des  forts.  Sir  William  Alexander  tentait  de  creer  une  co- 
lonie  erossaise  sur  les  mines  de  cello  de  Poutrincourt. 

Tout  cola  ne  se  faisait  pas  sans  amener  des  conflits,  et,  comme  le  desir  de  s'emparer 
des  meilleurs  endroits  de  ce  uouveau  monde  grandissait  a  Londres  et  a  Paris,  le  recours  a 
la  force  brutale  suivait  le  developpement  des  ambitions  raises  en  jeu  pour  y  parvenir. 
Bieucourt,  Latour  et  Champlain,  qui  visaieut  plus  haut  que  le  simple  commerce,  ne  re- 
cueillaient  presque  aucun  avantage  ;  ils  etaient  meme  exposes  a  beaucoup  de  contre- 
temps et  de  tracas  par  suite  de  ces  animosites.  On  les  voit  s'en  plaindre  frequemment. 
La  lettre  admirable  de  Biencourt1  (1618)  nous  en  fournit  une  preuve  assez  tangible.  Paris, 
qui  s'approvisiounait  de  poissou  dans  notre  golfe,  se  voyant  menace  d'en  manquer  par 
suite  des  perils  que  couraieut  les  navires  fran^ais  dans  ces  parages  ou  les  haines  natio- 
nales  5'eier9aieut  ouvertement,  tandis  que  la  France  etait  en  proie  aux  guerres  civiles  et 
religieuses. 

La  lutte  du  parlement  et  des  princes  centre  Marie  de  Medicis,  le  soulevement  des 


1  Arfhim  nvrieutti  dt  I'lliitoirr  de  Frvnce,  s^rie  1,  t  XV,  p.  363. 

'  LM  prinoo*  franjaia  ^uient  en  pleine  rtvolte  centre  le  jeune  Louis  XIII  et  son  ministre  Concini.  L'influence 
fr»nf niw>  Hrvonait  nulle  en  Europe. 

»  Mon  ami  Alfrwl  Garneau  dit  <|n'il  attribuerait  cette  lottro  A  Marc  Lescarbot,  si  elle  ne  portait  une  autre 
•ignature.  En  eflet,  c*e«t  lo  style  de  Lescarbot  Je  crois  qu'il  1'a  ecrite,  et  que  Biencourt  1'a  aignee,  car  il  n'y  a  pas 
d'appnance  quo  ce  dernier  fut  un  ecrivain. 
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huguenots  de  Gruienne  et  du  Langucdoc  (1615),  1'arrestation  du  prince  de  Conde,  vice-roide 
la  Nouvelle-France  (1616),  1'envoi  de  trois  armees  royales  centre  le  parti  des  princes,  1'as- 
sassinat  de  Concini  (1617),  la  revoke  du  Beam,  les  debuts  de  la  guerre  de  Trente  ans  en 
Europe  (1618),  la  guerre  entre  Louis  XIII  et  sa  mere  (1619),  la  reunion  de  la  Navarre  a  la 
France  (1620),  la  prise  d'armes  des  calviuistes  du  royaume  (1621),  la  guerre  de  la  Valteline 
(1623),  la  guerre  coutre  Genes,  une  autre  insurrection  des»protestants.  fran9ais  (1625),  —  il 
n'en  fallait  pas  davantage  pour  empecher  Louis  XIII  de  s'occuper  du  Canada,  si  toutefois 
il  en  avait  eu  le  desir 

Eichelieu,  entre  au  Conseil  (1624),  etait  mal  vu  du  roi,  et  d'ailleurs  ce  ministre  etait 
trop  occupe  des  affaires  du  dedans  pour  songer  a  celles  du  dehors. 

Depuis  1605,  Jacques  I,  fils  de  Marie  Stuart,  regnait  paisiblement  sur  I'Angleterre 
d'ou  il  avait  chasse  les  jesuites  apres  la  celebre  "  conspiration  des  poudres."  Ses  sujett. 
profitaient  de  la  tranquillite  publique  pour  creer  des  colonies  sur  le  littoral  do  1'Atlanti- 
que,  et  supplanter  les  Fran9ais  dans  le  golfe  Saint-Laiirent,  ou  ils  venaient  pecher  en  eau 
trouble,  —  c'est  le  cas  de  le  dire,  puisque  la  France  ne  protegeait  plus  ses  uatiouaux  dans 
ces  parages.  Au  moment  ou  Richelieu  pesa  decidemeut  dans  la  destinee  do  son  pays,  et 
parla  tout  haut  de  surveiller  les  alt'aires  de  I'AmSrique,  le  roi  d'Angleterre  maria  sou  Ills 
aine,  Charles  I,  avec  Heuriette,  fille  d'Heuri  IV,  et  mourut  aussitot  (1625),  laissaut  le 
trone  a  ce  fils  desormais  allie  de  la  France,  croyait-on. 


Le  frere  Grabriel  Sagard,  se  rendaut  au  Canada,  dans  1'ete  de  1623,  nous  iburnit  une 
peiuture  assez  vive  de  ce  qui  se  passait  sur  1'Ocean  a  cette  epoque.  Citons  quelques  ligues 
de  sa  description  : 

"  On  se  plaint  avec  raison  du  grand  nombre  de  voleurs  et  de  larronneaux,  qui  en  guise 
de  chenilles  couvrent  aujourd'hui  presque  toute  la  surface  de  la  terre,  dont  les  uus  semblent 
honnetes  gens  et  passeut  pour  de  gros  messieurs,  et  ceux-la  sont  les  pires  de  tous,  car  ils 
derobent  beaucoup  et  font  pendre  ceux  qui  preunent  le  moius.  Les  autres,  inoins  dauge- 
reux,  sont  ceux  qui  comme  hiboux  ne  vont  que  de  uuit,  sout  assez  mal  converts  et  aussi 
peu  courtois....  De  ces  pirates  vous  en  voyez  qui  font  les  hounetes  marchands  pour  u'etre 
point  soup9onnes,  et  surprendre  quaud  ils  trouvent  leur  coup  dispose...  et  ce  fut  uu  de 
ceux-la  qui  nous  vint  menacer  a  deux  ou  trois  cents  lieues  en  mer...  mais  il  nous  laissa 
aller,  ayant  bien  opinion  qu'allant  en  Canada  on  n'avait  pas  grand  richesse....  Nous  ren- 
contrames  un  petit  navire  anglais....  II  pouvait  s'esquiver,  mais  comme  nous  etions  assez 
bons  voiliers,  nous  allames  a  lui  et  lui  demandames,  selon  la  coutume  de  la  mer  usitee  par 
ceux  qui  se  croyeut  les  plus  forts  :  "  D'ou  est  le  navire  ?  "  -  II  repondit :  "  Augleterre."- 
On  lui  repliqua :  "  Amenez  ! "  c'est  a  dire  abaissez  vos  voiles,  sortez  votre  chaloupe  et  venez 
nous  faire  voir  votre  conge....  En  cela  il  se  commet  souvent  de  tres  grands  abus,  pour  ce 
que  tel  feint  d'etre  marchand,  et  avoir  bonne  commission,  qui  lui-meme  est  pirate  et  mar- 
chand  tout  ensemble,  se  servant  des  deux  qualites  selon  les  occasions  et  rencontres.  De 
meme  nos  mariniers  eussent  bien  desire  la  rencontre  de  quelque  petit  navire  espagnol,  ou 
il  se  trouve  ordinairement  de  riches  marchandises,  pour  en  faire  curee  et  contenter  aucune- 
ment  leur  convoitise,  comme  si  prendre  le  bien  d'autrui  sur  mer  n'etait  pas  Iar9in  et 
volerie  obligeant  a  la  damnation  eternelle,  aussi  bien  que  le  prendre  sur  terre....  Nos 
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Anglais  vinrent  a  nous,  savoir :  leur  maitre,  un  vieil  geiitilhomme...  ils  appreheudaient 
le  meme  traitement  qu'ils  soiit  accoutumes  de  faire  aux  Fraufais,  quaud  ils  out  le  dessus, 
i  pourquoi  leur  chef  offrit  en  particulier  a  uotre  capitaine  tout  ce  qu'ils  nvaient  en 
raarchandises  en  leur  uavire,  pourvu  que  la  vie  sauve  on  les  laissat  aller  en  leur  pays 
avec  un  peu  de  vivres,  ce  que  notre  oapitaiue  refusa....  Neaumoins  il  nous  fit  accepter  un 
baril  de  petun  et  un  autre  de  patates  :  ce  sont  certaiues  racines  des  Indes,  en  forme  de 
gros  naveaux,  rouges  et  jaunes,  mais  d'uu  gout  beaucoup  plus  excellent  que  toute  autre 
racine  que  nous  ayons  par  defa." 

Si  Ton  veut  savoir  comment  se  gouveruaieut  les  affaires  du  golfe  et  du  fleuve  Saint- 
Laurent,  de  1621  a  Iti2o,  lisons  les  memoires  de  Champlain,  dout  voioi  quelques  extraits  : 
En  1621.  le  roi  et  le  due  de  Moutmoreucy  adresserent  des  lettres  au  fondateur  de 
Qut'-lx-r  pour  lui  recommander  de  faire  hon  aocueil  a  la  nouvelle  compagnie  dirigee  par  les 
sifiirs  de  Caen,  sur  quoi  Champlain  fit  1'ohservation  suivante  :  "  Pendant  qu'une  societe, 
en  un  pays  romine  celui-ci,  tient  la  bourse,  elle  paye,  donne  et  assiste  qui  bon  lui  semble. 
CYux  qui  coinmandent  pour  Su  Majeste  sont  fort  peu  obeis,  n'ayant  personne  pour  les 
asM.-ter  que  sous  le  bon  plnisir  de  la  compagnie,  qui  u'a  rien  tant  a  contre  cceur." 
Le  23  juilli-t  l»)2:i,  Champlain  ecrivait  de  Quebec  : 

"(V  jour  meme  arriva  le  pilote  Doublet,  lui  sixieme,  dans  uue  double  chaloupe  qui 
venait  <le  1'ile  Saint-Jean  et  Miscou,  ou  etait  le  sieur  de  la  Ralde  en  pecherie,  qui  dounait 
avis  au  si.-ur  de  Caen  que  des  Basques  s'etaient  retires  a  la  dite  ile  Saint-Jean  pour  se 
niettre  en  defense  si  on  les  allail  attaquer,  ne  voulant  subir  aux  commissions  de  Sa  Majeste, 
et  qu'ils  s't-tai.-nt  saisis  d'un  moyen  vaisseau  ou  etait  uu  nomine  Guers  ( ou  plutot  Guerard  ), 
qui  1'aniiee  d'auparavant  etait  venu  a  Tadoussar....  Ces  Basques  avaient  doling  de  mau- 
vaise.s  impressions  de  nous  aux  sauvages  des  cotes.  Le  premier  du  mois  de  juiu, '  arriva 
a  Quebec  un  canot  de  Tadoussae  qui  nous  dit  qu'aux  environs  du  Bicq  il  y  avait  un  vais- 
Kcau  rochelois  qui  traitait  avec  les  sauvages,  que  dans  ee  vaisseau  etait  un  puissant  homme 
qui  y  rommandait,  etant  toujours  masque  et  arme....  L'on  empeche  les  autres  vaisseaux  de 
venir  trailer  avec  les  sauvages."  Ceux-ci,  ajoute-t-il,  se  procuraient  des  marchandises  a 
meilleur  man-he  d«-s  Rochelois  et  des  Basques  que  de  la  Compagnie  du  Canada.  Ce  me.rae 
printemps.  I'un  des  vaisseaux  des  sieurs  de  Caen  ftit  pris  par  les  Hollandais  ou  Flamands. 
IJK  19  septembre  1624,  Champlain  retournant  en  France,  aper?ut  dans  le  golfe  Saint-Laurent 
un  navire  de  La  Itochelle  et  lui  donna  la  chasse,  mais  sans  pouvoir  1'atteindre.  lj&  frere 
Sagard,  qui  etait  du  voyage,  dit  que  ce  uavire  6tait  "  un  pirate  rochelois  qui  nous  etait 
"  venu  recounaitre."  II  ajoute  que  les  equipages  de  Champlaiu  parlaient  avant  ce  moment 
d'attaquer  onze  batiraeuts  basques,  vers  Miscou,  et  d'aller  ensuite  s'emparer  des  vaisseaux 
espagnols  aux  iles  Azores.  "  Dieu  sait  quelle  prouesse  nous  en  eussions  faite,  dit-il,  n'ayant 
"  pu  prendre  an  forban  de  soixante  tonneaux  ! "  Le  27  septembre,  sur  les  banes  de  Terre- 
Neuve,  une  petite  barque  ou  commandait  Cananee  se  separa  de  Champlaiu,  pour  aller  a 
Bordeaux,  selon  1'ordre  qu'il  eu  avait.  Depuis,  nous  sumes  qu'elle  fut  prise  des  Turcs,  le 
long  de  la  cote  de  Bretagne,  qui  amenerent  les  hommes  qu'ils  y  trouverent  et  les  firent 
•daves." 

Dans  la  commission  qne  le  due  de  Vendatour  accorde  a  Champlain,  le  15  fevrier  1625, 

1  Vew  ceUe  dale,  le  capitaine  Cbarles  Daniel,  <jui  commandait  un  navire  de  Dieppe  en  destination  du  Cauada> 
•oatint  MM  dfeavantage  un  rude  combat  contre  des  bfttimeuU  augkia.  ( Julien  Felix :  "  Voyage  du  caintaine 
0Mb  DMA") 
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il  autorise  celui-ci  a  saisir  hommes,  vaisseaux  et  marchandises,  de  provenance  frai^aise 
qu'il  trouvera  trafiquant  notamraent  depuis  Gaspe  jusqu'au  cinquante-deuxieme  degr6 
nord,  et  a  les  livrer  a  la  justice.  Champlain  ajoute  :  "  II  y  a  uu  lieu  dans  le  golfe  Saint- 
Laurent  qu'on  nomme  la  Grraude-Baie,  proche  du  passage  du  nord  de  1'ile  de  Terre-Neuve, 
a  cinquante-deux  degres,  ou  les  Basques  vont  faire  la  peche  des  baleiues." 

Dans  1'ete  de  1626,  Champlaiu  £tant  a  Quebec  raconte  que  le  sieur  de  la  Ralde  hii 
envoya  des  nouvelles  de  Miscou,  '  pprtant  qu'il  avait  trouve  plusieurs  vaisseaux  qui 
traitaient  avec  les  sauvages,  contre  les  defenses  du  roi,  et  demandant  des  secours  armes 
pour  en  operer  la  capture  2. 

Aiusi  marchait  I'etablissemeut  du  Canada,  c'est-a-dire  que  rien  de  durable  ne  se 
faisait.  Champlain  en  avait  un  chagrin  continuel.  La  morue,  le  hareng,  le  castor,  1'ori- 
gnal,  —  il  paraissait  impossible  de  sortir  de  la.  Le  projet  de  cultiver  les  terres  se  mettait 
sur  le  papier,  et  y  restait.  Tout  ce  qui  ne  rapportait  point  de  benefice  immediat  pouvait 
etre  approuve,  mais  non  execute.  L'heure  allait  venir  neaninoins  ou  une  politique 
moins  aveugle  serait  iuvoquee  par  les  hommes  d'Etat. 

VI 

Fouillez  les  archives  de  France  et  les  livres  imprimes,  vous  ne  trouverez  pas  deux 
auteurs  de  la  force  de  Lescarbot  et  Champlain  sur  1'idee  coloniale,  a  venir  jusqu'au 
moment  ou  Eichelieu  prit  la  direction  des  atFaires.  Cela  ne  veut  pas  dire  qu'il  n'y  cut  en 
France,  avaut  1625,  des  hommes  e^laires  et  tout  a  fait  bien  disposes  en  faveur  de  ce  mou- 
vement ;  certes,  nous  ii'aurions  qu'a  citer  le  president  Jeannin  et  son  groupe  pour  a  {firmer 
d'honorables  exceptions  ;  mais  pris  comme  ensemble,  le  moude  admiuistratif  francais  etait 
tres  en  arriere  des  Espagnols  sous  ce  rapport. 

Dans  la  Revue  de  geographic  de  Paris,  1885,  M.  Leon  Deschamps  a  public  une  etude 
dont  j'emprunte  ici  des  passages,  sous  forme  de  citations  ou  d'analyses.  II  dit : 

"  Avec  cette  promptitude  de  jugemeut  et  de  pessimisme  a  notre  egard  qui  nous  sont 
particuliers,  les  contemporaiiis  de  Champlaiu  et  Lescarbot  —  quelques-uns  du  moins  —  ont 
prefere  1'aventure  de  Villegagnon  a  1'expedition  de  Champlaiu  ou  de  beaucoup  d'autres, 
pour  asseoir  leur  jugement.  Mais  il  s'est  trouve  heureusement  des  patriotes  eclaires, 
comme  Rasilly,  pour  faire  voir  que  ce  sout  vieilles  chimeres."  Rasilly,  ajoute-t-il,  ecrivait 
on  1626  :  "  Plusieurs  personnes  de  qualite  et  meme  du  Conseil  m'ont  dit  et  soutenu  que 
la  navigation  n'etait  point  necessaire  en  France,  d'autant  que  les  habitants  d'icelle  ne 
voyant  toutes  choses  que  pour  vivre  et  s'habiller,  sans  rien  emprunter  des  voisins :  par- 
tant,  que  c'etait  pure  erreur  de  s'afreter  a  faire  naviguer  —  et  que  1'exemple  est  que  Ton  a 
toujours  meprise  au  passe  les  affaires  de  la  iner  comme  etant  de  tout  inutiles  :  et  outre  que 
les  Fran9ais  ne  sont  pas  capables  d'entreprendre  de  voyages  de  long  cours,  ni  planter 
colonies.  A  quoi  je  reponds  que  ce  sont  vieilles  chimeres  de  croire  que  la  navigation  ne 
soit  pas  necessaire  en  France,  et  que  les  Fran?ais  ne  soient  propres  a  naviguer,  et  je  pre- 
tends faire  voir  le  contraire....  J'ai  le  cosur  tout  serre  quand  je  viens  a  cousiderer  les  dis- 


1  En  1627,  il  y  avait  parmi  les  Cent-Associds  un  nomm6  Guillaume  Martin,  et  c'est  son  flls,  je  crois,  qui  acheta, 
vers  1680,  le  litre  de  marquis  de  Miscou  (voir  le  Magagin  Pittorenque,  annee  1849,  p.  247). 
»  (Euvres  de  Champlain,  pp.  996-7,  1045-6,  1059, 1061, 1075, 1088  et  1113. 
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coure  que  font  tons  les  jours  les  etrangers  quand  ils  parlent  de  la  France,  et  meme  j'ai  eu 
dispute  pour  soutenir  1'honneur  du  royaume." 

Le  10  septembre  1626,  Richelieu  eerivait  a  Rasilly :  "Quand  votre  frere  Lauuay 
Rasilly  sera  ici,  nous  parlerons  particulierement  ensemble  "  du  prqjet  des  colonies. 

Jean  de  Lauzon  adressait  au  cardinal,  le  26  uovembre  1626,  uue  lettre  dans  laquelle, 
s'exprimant  au  nom  des  uegociants  de  Rouen,  il  dit  que  ces  derniers  remercient  le  roi  de 
1'interet  qu'il  porte  au  commerce  et  du  souci  qu'il  a  de  le  proteger  centre  les  corsaires, 
mais  ils  lui  remontrent  qu'il  n'a  pas  pris,  a  leur  avis,  la  meilleure  voie  pour  aller  au  but. 
D'abord  1'uchat  de  navires  aux  Hollandais  u'aurait  pas  du  etre  fait  au  nom  du  roi,  a  cause 
"  de  I'apprehension  qu'ils  out  ( les  Hollaudais)  que  le  roi  ne  devieime  puissant  sur  la  mer." 
Et  ils  ajoutent  que,  si  1'on  avail  emprunte  le  uom  des  negoeiants,  le  roi  serait  servi  avec 
plus  dc  dilitrence.  CV  n'est  pas  assex ;  il  faut  que  le  roi  fasse  coustruire  les  vaisseaux  en 
France.  "  non  pas  en  si  grand  nombre  a  la  fois,  mais  taut  il  y  a  qu'il  pourrait  etre  servi 
avec  contentement."  Une  partie  de  ces  vaisseaux  pourraient  etre  employes  "  a  1'assistance 
des  navires  man-hands."  a  la  couditiou  qu'ou  donue  aux  negociauts  la  liberte  entiere  d'y 
proposer  "  telles  person nes  de  probite  et  valeur  recounues  qu'ils  pourrout  choisir  eux- 
meme.s.  Ils  fourniraient  des  vaisseaux,  les  tiendraieut  en  etat  de  servir  le  roi.  Quant  a 
la  depcnse,  ils  proposaient  une  repartition  a  prendre  sur  les  marchaudises  convoyees."  A 
au<  un  i»rix  ils  ne  vetilent  de  capitaines  nommes  par  le  roi.  Les  continuelles  pertes  souf- 
I'ertes  durant  les  dcrnieres  amices  font  que  les  negoeiants  refusent  de  contribuer  a  la 
construction  dt-s  navires  ici  mentiounes,  mais  ils  indiqucnt  un  moyen  d'y  pourvoir :  c'est 
de  faire  comme  le  roi  d'Angleterre  qui  "I'au  passe  fit  par  forme  d'emprunt  de  grandes 
levees  sur  les  etrangers  de  nouveau  etablis  en  sou  royaume  jusqu'a  faire  payer  vingt  mi  lie 
ecus  a  tcl  d'entre  eux."  On  est,  disent-ils,  d'une  tolerance  inouie  pour  les  fetrangers  qui 
habiteut  la  France  ;  on  leur  accorde  des  lettres  de  naturalisation,  sans  meme  exiger  qu'ils 
posseclent  ou  contribuent  en  ce  pays.  "  Ils  n'y  font  aucunes  acquisitions  d'immeubles, 
n'y  font  coustruire  aii'-iins  vaisseaux,  et  ayant  tous  leurs  biens  en  une  cassette  le  trans- 
portent  quand  il  leur  plait."  Bi.-n  plus,  on  leur  donne  les  memes  droits  et  faveurs 
qu'aux  Franvais,  tandis  que  les  autres  nations  se  reservent  chez  elles  certains  privileges, 
comme  en  Angleterre,  par  exemple,  on  les  Anglais  lie  paieut  que  moiti6  des  droits  impo- 
ses aux  Franvais  qui  les  freqiu-uteut. 

VII 

Les  grandes  compagnies  datent  de  ce  moment,  c'est-a-dire  de  1626. 

Apres  avoir  cite  les  textes  ci-dessus,  M.  Leon  Deschamps  continue  :  "  II  est  important 
de  savoir  d'oii  est  venue  1'idee  des  graudes  compaguies  dout  le  monopole  et  les  privileges 
ont  taut  nui  au  succes  de  uos  etablissemeuts.  Richelieu  a  expose  toute  sa  politique 
coloniale  devant  I'assemblee  des  notables  en  1626,  et  ses  memoires  donuent  1'analyse  de 
son  discount :  "  II  n'y  a  de  royaume  si  bien  situe  que  la  France  et  si  riche  de  tous  les 
raoyens  necessaires  pour  se  rendre  maitre  de  la  mer.  Pour  y  parveuir,  il  faut  voir  comrne 
noe  voisins  s'y  gouvernent,  et  il  faut  faire  de  grandes  compagnies,  obliger  les  marchands 


UplupMtde  CM  citations  <-onviennont  encore  A  I'&at  des  choses  ea  France,  deux  siCcles  et  demi  aprtw 
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d'y  entrer,  leur  dormer  de  grands  privileges  corarae  ils  font ;  faute  de  ces  compagnies,  et 
parce  que  chaque  petit  marchand  trafique  a  part,  et  partant  pour  la  plupart  en  de  petits 
vaisseaux  et  assez  raal  equipes,  ils  sont  la  proie  des  corsaires  et  des  princes  non  allies, 
parce  qu'ils  u'out  pas  les  reins  assez  forts  comme  aurait  une  grande  compagnie,  de  pour- 
suivre  leur  justice  jusqu'au  bout.  Ces  compagnies  seules  ne  se  voient  pas  neanmoins 
suffisantes  si  le  roi  de  son  cote  n'est  arme  d'un  bon  nombre  de  vaisseaux  pour  les  mainte- 
nir  puissamment  au  cas  qu'on  s'opposat  par  force  ouverte  a  leurs  dessins.  Outre  que  le 
roi  en  tirerait  cet  avantage  qu'en  un  besoin  de  guerre  il  ne  lui  soit  pas  necessaire  d'avoir 
recours  a  mendier  1'assistance  de  ses  voisins." 

Cette  annee,  1626,  le  cardinal-ministre  achetait  des  Hollandais  vingt  navires  et  avait 
obtenu,  non  sans  supplications,  qu'on  les  lui  cedat  avec  la  permission  de  los  faire  mouter 
et  commander  par  des  Fran9ais. 

M.  Deschamps  expliqua  encore  ce  fait  :  "  Richelieu  a  ete  ameue,  par  1'invitation  des 
Espagnols,  des  Anglais  et  surtoutdes  Hollandais,  a  choisir  le  systeme  des  compagnies  pri- 
vilegiees  comme  mode  unique  de  foudation  et  d'exploitation  des  colonies,  et  ce  systeme  a 
pese  depuis  lors  etjusqu'a  la  Revolution  sur  notre  histoire  coloniale."  II  veut  touteibis 
que  Ton  reude  hommage  au  genie  du  cardinal  :  "  C'est  Richelieu  qui  a  reellemeat  iuau- 
gure  la  politique  coloniale,  en  lui  donnaut  une  place  et  uu  role  dans  le  jeu  de  sa  politique 
continentale.  Apres  lui,  malgre  la  pauvre  adrninist  ration  de  Mazarin,  qui  laisse  nos 
vaisseaux  pourrir  au  port,  malgre  la  Fronde  et  malgre  les  depredations  financieres  la  tra- 
dition fut  suivie.  Les  actes  et  memoires  du  gouvernemeut  et  des  particuliers  ne  sout  pas 
moiiis  nombreux  de  1642  a  1660  que  dans  la  periode  precedente." 

En  1626,  dans  son  Memoire  au  roi,  Richelieu  demande  de  relever  la  puissance  mari- 
time de  sa  patrie,  sans  laquelle,  dit-il,  il  ne  fallait  plus  faire  etat  d'aucun  trafic.  Se  voyant 
en  faveur,  il  annonce  qu'il  est  resolu  a  consacrer  un  million  et  demi  de  francs  par  annee 
a  1'entretien  de  trente. vaisseaux  de  guerre  pour  tenir  les  cotes  nettes.  II  songeait  a  creer 
une  nouvelle  France  —  m6me  plusieurs  Frances  en  Amerique.  II  lui  semblaitque  1'Europe 
devait  agir  comme  t6te  du  mouvement  universal  —  donner  I'impulsion  et  garder  la  supre- 
me puissance  sur  des  colonies  qui  seraieut  le  dedoublement  dt's  nations  du  vieux  monde  — 
et  il  voulait  que  la  France  eiit  sa  part  de  ces  eutreprises  a  la  fois  glorieuses  et  profitables. 
M.  Deschamps  Ten  felicite  :  "  La  marine  et  les  colonies  oiit  ete  des  constantes  et  princi- 
pales  occupations  de  Richelieu.  Des  le  debut  de  sou  ministere,  il  s'est  fait  donner  la 
charge  de  grand-maitre,  chef  et  surintendant  general  de  la  navigation  et  commerce  du 
Canada.  Son  brevet  de  grand-maitre  est  du  mois  d'octobre  1626,  mais  deja,  en  1625,  il 
adressait  a  Louis  XIII  un  "  Reglement  pour  lamer"  et  uu  "Memoire"  qui  conteuaient 
des  idees  novatrices....  II  merite  la  premiere  place,  moius  parce  qu'il  est  le  premier  en 
date,  que  parce  qu'il  est  le  veritable  initiateur  de  la  politique  coloniale  ;  Colbert  en  a  seul 
la  gloire  devant  la  posterite.  II  serait  injuste  de  contester  a  Colbert  son  merite,  mais  il 
est  certain  qu'il  n'a  ete  que  I'eleve  de  Richelieu.  II  a  fait  analyser  et  classer  toutes  les 
pieces  du  cabinet  de  son  devancier,  les  a  etudiees  et  s'en  est  servi.  L'exainen  des  docu- 
ments gardes  aux  archives  des  affaires  etrangeres  ne  laisse  au<  un  doute  a  cet  egard." 

C'etait  done  un  nouveau  couraut  d'idee  qui  traversait  la  France  en  1625-26.  Riche- 
lieu a  eu  la  gloire  de  le  comprendre  et  d'utiliser  sa  force.  S'il  n'a  pas  reussi  tout  a  fait, 
imputons-eu  la  faute  a  cette  politique  de  conquete  ou  de  domination  europeenue  dont  il 
fut  saisi  peu  d'aunees  apres  1626,  tout  comme  Louis  XIV  en  1673,  au  moment  ou  il  veuait, 

Sec- 1, 1886.  — 3. 
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avec  1'aide  do  Colbert,  de  prfparer  les  plans  les  plus  beaux  et  les  plus  executables  en 
faveur  da  Canada.  Des  que  1'ambitiou  d'un  t^rand  ministre  ou  d'un  grand  roi  se  repliait 
sur  la  seule  Europe,  il  r£tre<  issait  son  role  sans  le  savoir,  et  renvoyait  a  la  posterite  ou  a 
un  autre  peuple  que  le  sien,  la  noble  tftche  de  domiuer  le  monde  eutier  par  1'expansion 
colouiale. 


SECTION  I,  1886.  [    19    ]  MEMOIRES  S.  R,  CANADA. 


Ill  —  Un  Pelennage  au  pays  (T  EvangeUne, 


Par  L'ABBE  CASOEAIN. 


(  Lu  le  27  mai  1886.  ) 

A  mon  ami  A.  Ducr,os-DECELLES, 

Bibliothecaire  du  Parlement,  a  Ottawa. 

MON  CHER  AMI,  —  "  J'apprends,  m'esrivez-vous,  que  vous  etes  de  retour  d'un  voyage 
dans  les  provinces  maritimes,  et  que  vous  etiez  a  Grand-Pre  juste  au  jour  anuiversaire  de 
1'expulsion  des  pauvres  Acadiens.  Que  n'etais-je  aupres  de  vous  pour  partager  les  emo- 
tions que  vous  avez  du  ressentir  en  visitant  le  site  du  village,  du  cimetiere  et  de  I'eglise, 
d'ou  les  infortuues  Acadieus  furent  forces,  Tepee  dans  les  reins,  de  prendre  le  chemin  de 
1'exil!  Faites-moi  done  du  moius  part  de  quelques-unes  de  vos  impressions,  de  ce  que 
vous  avez  vu.  observe,  de  ce  qui  vous  a  le  mieux  redit  le  passe  de  1'Acadie.  Que  reste-il 
des  ruines  de  1'ancien  Port-Royal,  des  forts  Beausejour,  Beaubassiu,  etc.  ?  Tout  ce  que 
vous  m'apprendrez  aura  pour  moi  de  1'interet." 

Moil  cher  ami,  vous  m'eerivez  comme  si  je  revenais  de  1'Acadie  les  mains  pleines  de 
depouilles  archeologiques.  Detrompez-vous,  je  u'ai  fait  qu'une  excursion  de  touriste,  et 
n'ai  guere  rapporte  que  des  impressions  et  des  notes  de  voyage.  Mais,  puisque  vous  le 
desirez,  les  voici:  je  les  transcris  de  mon  caruet,  et  vous  les  envoie  telles  que  je  les  ai 
prises  au  vol  de  la  pensee,  un  peu  comme  ces  gibiers  que  je  voyais  abattre  par  les  chasseurs 
dans  les  joncs  de  la  riviere  Gaspareaux. 

La  seule  etude  qui  merite  votre  attention  dans  ce  journal  de  voyage  est  le  recit  de  la 
dispersion  des  Acadiens,  d'apres  des  documents  dont  les  uns  soiit  nouveaux,  les  autres 
peu  counus. 


Depart  do  Quebec  a  huit  heures  du  matin,  le  ler  octobre.  —  Je  ne  sais  plus  quel  auteur 
a  dit :  "  Je  ne  connais  pas  de  plaisir  plus  triste  que  celui  des  voyages."  Eien  de  plus 
vrai,  si  le  voyageur  n'a  pas  un  but  arrete.  II  a  beau  changer  de  scene,  chevaucher,  comme 
on  disait  au  temps  de  Boileau,  "  t  ennui  monte  en  croupe  et  galope  avec  lui."  Aussi  ai-je 
jien  eu  le  soin  de  donner  un  sens  a  Texcursiou  que  j'entreprends.  J'irai  voir  Grand- Pre, 
pays  d'Evangeline,  et  les  colonies  acadieunes  qui  flenrissent  aujourd'hui  heureuses  et 
graudissantes,  comme  avant  la  dispersion,  non  loin  du  bassin  des  Mines,  sur  les  bords  du 
Peticoudiac  et  du  Memramcook. 

Le  train  express  de  1'Intercolonial  longe  a  toute  vitesse  les  falaises  de  Levis,  et  decou- 
vre  les  divers  points  de  vue  du  port  de  Quebec ;  File  d'Orleans,  avec  ses  coquettes  maisons 
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e  helonnees  sur  ses  hauteurs,  ombrees  9*  et  la  de  massifs  d'arbres ;  la  nappe  de  neige  du 
sant  Montraorency,  les  prairies  de  Bi'auport,  et  au-dessus  de  tout  le  paysage,  le  cap  crenele 
de  la  vieille  forteresse,  avec  sa  ceinture  de  maisons,  et  sa  foret  de  mats  a  ses  pieds.  Tout 
fatniliers  que  sont  les  Quebecqnois  avec  leur  paysage,  ils  ne  s 'en  1  assent  jamais;  ils 
permettent  voloutiors  aux  touristes  de  1'admirer  en  passant,  mais  ils  se  reservent  de 

1'admirer  toujours. 

Arriv^  a  Campbellton  a  7  heures  du  soir.  —  Campbellton,  village  anglais,  a  305  milles 
de  Quebec,  et  situe  an  foiid  de  la  baie  des  Chaleurs,  sur  la  riviere  Ristigouehe,  qui  sert  ici 
de  froutiere  entre  la  province  de  Quebec  et  celle  du  Nouveau-Brunswick.  De  1'autre  cot6 
de  la  riviere,  s'eleve  le  village  sauvnge  de  Sainte-Anue  de  Ristigouche,  sur  un  etroit 
plateau  resserre  entre  1'eau  et  les  montagnes. 

Je  m'arrete  ici  quelques  jours  afiu  de  voir  de  pros  ces  bonnes  families  micmaques,  dont 
le  souvenir  se  mele  a  mes  premieres  impressions  d'enfauce.  II  me  semble  encore  voir 
passer  lours  longues  files  de  canots  d'ecorce  au  bord  de  la  greve.  Leurs  petites  flottilles 
de  quin/.«'  ou  vingt  pirogues  ne  doublaient  pas  la  pointe  de  la  Riviere-Ouelle  sans  s'y 
arreter,  <-ar,  cotume  je  1'ai  deja  dit  aillenrs,  les  sauvages  out  toujours  afi'ectioune  ce  promon- 
toire  convert  de  bois,  oil  ils  avaient  abondance  de  chasse  et  de  peche.  Ils  trainaient  leurs 
embarcations  sur  le  sable  du  rivage,  et  y  dressaient  leurs  cabanes  pour  quelques  jours.  La 
i'utnce  de  leurs  i'eux,  que  nous  apercevions  au-dessus  des  arbres,  nous  avertissait  de  leur 
presence.  Ils  ne  tardaient  pas  a  descendre  au  mauoir,  attires  surtout  par  les  presents  que 
leur  faisait  ma  mere,  qui  avail  pour  eux  des  prevenances  de  toutes  soites,  car  elle  a  tou- 
jourh  eu  pour  ces  pauvres  sauvages  une  affection  qu'elle  ne  negligeait  en  aucune  occasion 
de  nous  commuuiquer. 

J'ai  encore  presentes  a  1'esprit  qxiolques-uues  de  ces  figures  caracteristiques  et 
etranges  pour  nous,  avec  liairs  traits  osseux  et  basanes,  leurs  yeux  percants  et  leurs  longs 
cheveux  noirs  et  plats.  Leur  accoutrement  u'etait  pas  moius  efrange  que  leur  persoune. 
Ils  elaient  le  plus  souvent  tete  nue ;  la  couverte  de  laine  dout  ils  s'euveloppaient  leur  des- 
ceiidait  jusque  au-dessous  des  genoux,  et  leurs  pieds  etaient  chausses  de  mocassins.  Les 
femmes  portaient  sur  leurs  epaules  des  charges  d'ustensiles  en  ecorce  et  de  paniers  de 
toutes  grandeurs  et  de  toutes  nuances.  En  retour  des  presents  qu'elles  recevaient,  elles 
donnaient  aux  eiifants  quelques-uns  de  ces  petits  paniers,  qui  nous  servaient  de  jouets 
entre  nos  heures  d'ecole. 

Uu  matin,  on  voyait  la  flottille,  dont  chaque  canot  etait  charge  de  cinq  ou  six  sau- 
vages, prendre  le  large  et  pagayer  vers  la  pointe  des  Auluaies,  pour  de  la  remouter 
jusqu'a  Quebec,  ou  ils  recevaient  leur  prel  du  gouvernement,  qui  consistait  en  fusils, 
munitions,  cauteries,  etc.,  etc.  Mais  un  autre  motif  les  engageait  a  entrepreudre  ce  long  et 
penible  voyage  ;  ils  venaieiit  satisfaire  leur  devotion  envers  la  "  bonne  sainte  Anne  du 
Nord,"  pour  laquelle,  de  temps  immemorial,  ils  ont  eu  un  culte  touchant,  et  qui  a  souvent 
fete  recompense  par  d'eclatants  miracles.  La  plupart  faisaieut  coiucider  l«ur  pelerinai;e 
arec  la  date  des  distributions  aimuelles  ;  mais  eu  d'autres  temps,  meme  aux  epoques 
rigoureuses  de  1'annee,  on  voyait  passer  des  families  eut'ieres,  des  malades  se  trainer  peiii- 
blement,  meudier  rhospitahte  le  long  de  la  route,  dans  1'uuique  but  d'aller  implorer  la 
sainte  patron  IIP  dans  son  sanctuaire  privilegie. 

Dn  soir  — c'etait  la  veille  de  Noel  —  p,ndant  que  ma  mere  etait  occupee  au  salon  a 
faire  one  leitureaux  aiuis  de  ses  eulants,  afin  de  Ks  prfparer  a  la  lete  du  lendemain, 


UN  PELERINAGE  AU  PATS  D'EVANGELINE  21 

une  de  nos  domestiqucs  vint  lui  annoncer  que  deux  sauvagesses  venaient  d'entrer  et  deman- 
daient  a  lui  parler.  Attires  par  la  curiosite,  nous  accourumes  a  sa  suite. 

Les  deux  sauvaffesses,  la  mere  et  la  fille,  etaient  assises  aupres  du  poele,  dans  la 
cuisine.  La  jeune  fille,  maigre,  pule  comme  une  morte,  avait  1'air  presque  mourante.  Une 
toux  creuse,  qui  lui  dechirait  la  poitriue,  indiquait  clairement  qu'elle  etait  a  un  periode 
avance  de  la  consomption.  Les  deux  pelerines  venaient  demander  1'hospitalite  arm 
d'etre  proches  de  1'eglise  et  d'assister  a  la  mes^e  de  minuit,  ou  elles  voulaient  communier. 
Ma  mere  leur  fit  immediatement  preparer  a  souper,  et  les  invita  a  s'approcher;  mais  ni 
1'une  ni  1'autre  ne  consentirent  a  preudre  une  seule  bouchee,  disant  qu'elles  ne  voulaient 
pas  se  priver  de  faire  la  communion.  Ma  mere  cut  beau  leur  expliquer  que,  la  communion 
n'ayant  lieu  qu'apres  minuit,  il  etait  permis  de  prendre  quelqne  chose  auparavant,  que  le 
pretre  qui  celebrait  la  messe  faisait  de  meme,  elles  s'y  refuserent  obstinement.  Aveugle 
mais  touchante  foi  de  ces  bonnes  gens,  qui  fait  bien  voir  la  fermete  de  leur  croyaiice,  et 
le  grand  respect  qu'elles  avaieut  pour  1'eucharistie. 

Ces  pelerinages  out  cesse  peu  a  peu  depuis  1'erection  de  1'eglise  actuelle  de  Ristigou- 
che,  qui  a  ete  dediee  a  sainte  Anne.  Cette  eglise,  dont  1'interieur  a  ete  achieve  il  y  a  une 
vingtaiue  d'aunees,  est  sans  pretentious  architecturales,  mais  propre  et  coin-enable.  II 
n'en  est  pas  de  rneme  du  presbytere,  qui  a  ete  mal  coustruit  et  qui  est  deveiiu  inhabitable, 
surtout  en  hiver.  Comme  il  n'y  a  duns  le  voisiuage  aucuue  maisou  ou  le  pretre  puisse  se 
retirer,  et  qu'il  n'y  a  aucuues  ressources  pour  batir  uu  uouveau  presbytere,  les  pauvres  sau- 
vages  sont  exposes  a  etre  prives  un  jour  ou  1'autre  de  leur  cure,  et  a  n'etre  desservis  que 
par  voie  de  mission.  Get  eloiguemeiit  leur  serait  fatal,  car  aucuue  population  n'a  plus 
besoiu  de  1'ccil  vigilant  du  pasteur.  Esperons  que  la  boiiue  sainte  Anne,  pour  laquelle  ils 
ont  toujours  la  meme  devotion,  viendra  a  point  a  leur  secours,  comme  elle  a  fait  taut  de 
fois  dans  le  passe. 

Les  maisonnettes  du  village,  lesquelles  sont  baties  et  meublees  a  peu  pres  comme 
celles  de  nos  cultivateurs  pauvres,  sout  echelonnees  tout  le  long  de  la  reserve,  qui  n'a  guere 
que  trois  milles  d'etendue.  Quelques-uiies  sont  assez  spaeieuses  et  ont  un  certain  air  de 
proprete  et  de  confort. 

Le  costume  de  ces  Micmacs  n'a  guere  d'original  que  1'espece  de  turban  que  portent 
les  femmes,  qui  consiste  en  un  grand  foulard  rouge  qu'elles  euroulent  autour  de  leur  tete. 
A  peine  y  en  a-t-il  quelques-uns  parmi  cette  tribu  qui  aieut  le  vrai  type  sauvage.  Leurs 
traits  et  les  noms  de  famille  de  plusieurs  d'eutre  eux  rappellent  le  sang  europeen  dout  ils 
sont  plus  ou  moins  meles.  Comme  partout  ailleurs,  ils  sout  plus  aptes  a  s'approprier  les 
vices  que  les  vertus  des  blancs.  Insouciants  et  sans  prevoyauce  comme  an  temps  jadis,  ils 
ne  s'adonnent  guere  a  la  culture,  u'ensemencent  que  quelques  petits  champs  de  pommes 
de  terre  et  de  grains.  La  pe>  he  et  la  chasse  sont  encore  leurs  occupations  favorites,  et  ils 
n'ont  rieu  perdu  de  leur  habilete  a  construire  et  a  guider  leurs  admirables  canots  d'ecorce, 
vrais  chefs-d'ceuvre  de  legerete,  d'elegance  et  de  solidite.  Les  betes  a  Jourrures  devieunent 
de  plus  en  plus  rares  dans  cette  rtgion  ;  mais  les  caribous,  m'assureut  quelques  chasseurs, 
sout  encore  assez  communs  dans  la  presqu'ile  gaspesienne.  Les  meilleurs  hommes  parmi 
cette  tribu  mictnaque  trouveut  uue  source  de  profits  en  servant  de  guides  aux  sportsmen 
anglais,  americains,  etc.,  qui  vieuueut  en  ete  dans  ces  parages  pour  la  peche  a  la  mouche, 
soit  du  saumou,  soit  de  la  truite.  Ils  sont  doux  et  tranquilles,  parlent  peu  et  out  garde 
quelque  chose  de  cette  timidite  et  de  cette  reserve  naturelles  a  leur  race.  Les  desordres 
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que  cause  parmi  enx  1'ivrognerie  ont  ete  reprimes  depuis  que  leur  missionnaire  a  fait 
iioinmer  par  le  gouvernement  federal  un  officier  de  police  qui  veille  severemeut  a  1'obser- 
ration  de  la  loi.  Quiconque  leur  livre  de  la  boisson  est  passible  d'une  tres  forte  ameude 
ou  de  la  prison.  Aucun  blauc  ne  pc'ut  demeurer  sur  la  reserve  apres  le  coucher  ou  avant 
le  lever  du  soleil. 

Dimanche,  4  oetobre.  —  A  la  grand'messe,  un  ohceur  de  sauvages  et  de  sauvagesses 
chantent  dans  leur  langue  les  principals  parties  de  1'oflice  divin.  Leur  voix,  justemeut 
vantee,  est  d'une  beaute  rare,  avec  un  timbre  melancolique  qai  penetre  et  impressionne. 

Les  t-loges  qu'en  ont  faits  les  anciens  voyageurs  ii'out  rieu  d'exagere  :  "  Je  les  ai  plus 
d'une  Ibis,  racontait  Diereville  en  1700,  entendus  chanter  dans  I'eglise  de  Port-Royal  a  la 
grand'messe  et  a  vepres  ;  les  voix  des.femmea  particulierement  etaient  si  douces  et  si  tou- 
i  halites  <|iie  je  croyais  entendre  les  angcs  chnnter  les  louanges  de  Dieu.  Les  voix  des 
hommes  se  melaieut  de  temps  en  temps  si  justemeut  avec  celles  des  femmes,  que  cela 
faisait  un  ellet  admirable,  et  j'en  etais  charme."  ' 

Invite  a  lain-  le  sermon,  j'admire  1'eloquence  et  les  gestes  expressifs  de  1'interprete 
Polycarpe,  qui,  debotit  a  la  balustrade,  me  devore  des  yeux  pendant  que  je  parle  ;  puis, 
apres  avoir  ecoute  un  passage  d«-  moil  sermon,  le  traduit  avec  la  plus  etonnaute  fidelite, 
au  dire  de  plusieurs  d«-s  assistants  {jui  < •omprenneiit  les  deux  langues,  et  que  j'ai  pris  la 
pfine  d'interroger  ensuite.  Polycarpe  est  depuis  quelques  annees  le  <-hef  de  la  tribu  ;  c'est 
un  grand  gaillard  d;ins  toute  la  force  de  1'age,  beau  type  de  sang  mele,  d'uu  visage  et  d'uu 
cara.  ten-  avenants.  inllueiit  parmi  les  blaiics  comme  dans  sa  tribu. 

La  population  micmaque  de  Ristigouche,  dout  le  chiffre  reste  a  p^u  pros  stationnaire, 
n<-  (K-passc  |>as  odO  anies.  Comme  tons  les  autres  groupes  de  rac^  indigene,  elle  est  desti- 
116.-  fataleinent  a  disparaitre  ou  a  se  noyer  dans  le  Hot  populaire  qui  1'euviroime.  A  la  fin 
du  siu.-le  prochuin,  il  n'.-n  restera  probablement  pas  d'autre  trace  que  les  manuscrits  en 
lanirut-  sauvair--  d--  1'abbe  Maillard.  surnomme  1'apotre  des  Micmacs,  dont  j'ai  feuillete  les 
pages  jauuies  et  rongees  par  le  temps  dans  la  bibliotheque  de  la  mission.  Ces  manuscrits 
qu'on  ne  jx-ut  ouvrir  sans  eprouver  un  sentiment  de  respect  et  d'admiratiou,  a  la  vue  des 
patients  travaux  et  du  xele  apostolique  qu'ils  indiqueiit,  ces  glossaires  dout  les  feuilles 
usees  s»-  detacheut,  sout  bien  les  monuments  qui  couvieuneiit  le  mieux  pour  rappeler  le 
souvenir  de  ces  tribus  ephemeres  que  le  soufile  de  la  civilisation  emporte  comme  les  ieuil- 
les  de  leurs  ibrets. 


II 

Lundi.  -  -  Matinee  d'automne  claire  et  frairhe.  La  temperature  en  septembre  et  oetobre 
est  phis  douce  dans  la  baie  des  Chaleurs  que  dans  la  vallee  du  Saint-Laurent. 

La  riviere  Kistigouche  coule  entre  des  montagnes  fortemeut  accentuees  et  couvertes 
de  forets  primitives.  On  n'aper9oit  de  champs  cultives  que  sur  les  plateaux  qui  bordent 
les  rivages. 

Les  montagnes  s'ouvrent  en  bleuissant  au  loin,  de  cap  en  cap,  baignant  leurs  pieds 
daus  les  eaux  de  la  baie  des  Chaleurs. 

Sur  I'avanUcene.  au  milieu  de  la  riviere,  se  detache  du  ciel  bleu  la  vigoureuse  sil- 
\viaft  dt  lUtrtrtU  en  Acadit ;  Edition  imprimto  4  Quebec,  1886,  p.  loi. 
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houette  d'un  navire  norvegien  charge  de  bois  de  construction,  qui  appareille  pour  Belfast. 
Trois  autres  navires  sont  amarres  le  long  des  quais.  II  y  a  cent  vingt-cinq  ans,  au  mois 
de  juillet  1760,  le  meme  nombre  de  vaisseaux  etaient  ancres  dans  cette  memo  rade;  mais 
c'etait  la  guerre  et  non  le  commerce  qui  les  avait  pousses  jusqu'ici.  "  Quebec,  racoute 
1'abbe  Ferland  dans  son  Voyage  dans  la  Gasjie.iie,  avait  etc  pris  1'antomne  precedent.  Pressee 
par  le  marquis  de  Vaudreuil,  la  cour  de  Versailles  envoyait  de  iaibles  et  tardifs  secours 
au  chevalier  de  Levis,  qui  etait  decide  a  tenter  une  attaque  centre  Quebec.  La  flottille 
franpaise  s'etait  amusee  en  route  a  poursuivre  quelques  navires  enuemis  ;  aussi  fut-elle 
devancee  par  les  vaisseaux  anglais,  qui  lui  barrerent  le  passage  a  1'entree  du  fleuve  Saint- 
Laurent.  Ellesejeta  alors  dans  la  baie  des  Chaleurs,  et  remouta  la  riviere  Ristigourhe, 
ou  le  commandant,  M.  de  Danjac,  trouva  quinze  cents  personnes  rel'ugiees  sur  ses  bords, 
et  vivant  dans  un  etat  deplorable  de  misere.  Le  capitaine  Byron,  probablement  le  celebre 
navigateur,  graud-pere  du  poete  de  ce  nom,  s'avanpa  avec  les  vaisseaux  le  Fame,  le  Dorset- 
shire, Y  Achilles,  le  Scarborough  et  le  Repulse,  pour  attaquer  la  flotte  franfuise,  qu'il  rencontra 
le  8  juillet  a  peu  pres  dans  cette  partie  du  Ristigouehe.  Elle  etait  eomposee  du  Machault, 
de  trente-deux  canons,  —  de  YEsperance,  de  trente, — du  Bienfaisant,  de  vingt-deux,  —  du 
Marquis  de  Marloze,  de  dix-huit.  Les  Fran9ais  s'etaient  prepares  a  recevoir  chaudement 
1'ennemi ;  leurs  vaisseaux  etaient  proteges  par  la  poiute  a  la  Batterie,  ou  plusieurs  canons 
avaient  ete  mis  en  position.  Plus  bas,  a  la  pointe  a  la  Garde,  d'ou  la  vue  s'etend  jusqu'a 
1'embouchure  du  Ristigouche,  etait  un  piquet  de  soldats,  qui  avaieut  ordre  de  veiller  sur 
le  cours  de  la  riviere  et  d'avertir  de  1'approche  de  la  flotte  anglaise. 

"  Favorises  par  un  bou  vent,  les  vaisseaux  de  Byron  remonterent  sans  obstacle  jus- 
qu'a la  poiute  a  la  Batterie,  ou  une  vive  canonnade  s'engagea.  Deux  bailments  frai^ais 
furent  mis  hors  de  combat,  et  les  canons  de  la  batterie  reduits  au  silence.  Le  Bienfnisunt 
et  le  Marquis  de  Marloze  durent  alors  se  retirer  vers  le  village  sauvage,  tandis  que  les 
Anglais  s'avaiifaient  jusqu'a  la  pointe  a  Martin,  sur  la  rive  opposes,  ou  ils  soufFrirent 
beauconp  du  feu  de  quelques  canons  places  a  fleur  d'eau.  Cependant  leur  artillerie  supe- 
rieure  criblait  les  vaisseaux  fran9ais.  Uu  de  ceux-ci  fut  pousse  au  rivage,  pros  de  la  cha- 
pelle  de  Ristigouche,  tandis  que  le  commandant  de  1'autre  mettait  le  feu  aux  poudres,  afin 
de  1'ernpecher  de  tomberaux  mains  des  Anglais. 

"  Reste  maitre  du  champ  de  bataille  par  la  destruction  de  la  flotte  ennemie,  Byron  fit 
detruire  un  amas  de  cabanes  decore  du  nom  de  Nouvelle-Rochelle,  et  situe  sur  la  pointe 
a  Bourdo,  a  trois  milles  au-dessus  du  village  de  Ristigourhe.  Pendant  ee  temps  les 
Fran9ais  et  les  Micmacs  se  refugiaieut  dans  les  bois,  ou  ils  atteudaieut  en  surete  le  depart 
de  la  flotte  anglaise. 

"  L'imagination  se  reporte  vivement  vers  ces  scenes  animees  et  terribles,  quand  on  se 
trouve  sur  le  theatre  memede  la  lutte.  Les  vaisseaux  des  deux  nations  rivales  se  croisant, 
se  fuyant,  se  rapprochant ;  leurs  longs  pavilions  qui  flottent  dans  les  airs  et  portent  un 
defi  a  1'ennemi ;  au  milieu  des  broussailles  du  rivage,  ces  troupes  sauvages  grotesquement 
coifFees  et  habillees ;  ces  caps  arides  surmontes  du  drapeau  blanc  et  defeudus  par  des 
pieces  d'artillerie,  dont  la  gueule  s'allonge  hors  des  meurtrieres  pour  vomir  le  feu  et  la 
mort ;  ces  uuages  de  fumee  roulaut  sur  les  eaux  et  derobaut  aux  combattants  la  vue  du 
ciel ;  les  craquements  des  mats  qui  se  brisent,  les  bifflemeuts  aigus  du  commandement,  le 
iruit  de  la  mousqueterie  et  du  canon,  les  cris  de  la  victoire,  de  la  douleur  et  de  la  rage  : 
voila  les  parties  du  drame  qui  se  jouait,  il  y  a  soixante-quinze  ans,  sur  le  theatre  resserre, 
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an  milieu  duqnel  nous  nous  trouvons.     C'etait  un  des  episodes  de  la  rivalite  entre  la 
France  et  PAngleterre." 

i 
III 

Mardi.  5  octobrc.  —  De  Campbelltou  a  Memramcook,  deux  cent  cinq  milles.  Une  nuit 
en  defiling  car.  Avec  tout  leur  esprit  iuventif,  les  Americains  trouveront  difficilement 
un  moyen  de  locomotion  plus  commode  et  plus  confortable  que  ces  chars-dortoirs  ;  ce  qui 
n'cmpeche  pas  qu'ou  en  sorte  toujours  plus  ou  moins  ahuri,  poudreux,  harasse.  II  en  est 
di-8  nuits  qu'on  y  passe  conime  des  champignons,  la  meilleure  ne  vaut  rien. 

De  la  gare  de  Memrameook,  on  aper9oit  a  droite,  sur  uue  hauteur,  a  deux  milles  de 
distance,  le  beau  portail  gothique  de  1'eglise  paroissiale,  le  college  de  Saint-Joseph  et  le 
joli  convent  des  religieuses  de  la  Charite.  On  a  quitt6  le  pays  des  montagnes.  Un  sol 
onduleet  fertile,  qui  me  rappelle  les  plaines  de  la  Vendee  ou.de  la  Touraiue,  s'etend  de 
tous  cotes  a  perte  de  vue.  Je  me  sens  le  recur  rejoui  en  songeant  que  cette  belle  contree 
arrosce  par  les  rivieres  Memramcook  et  Peticoudiac  est  encore  toute  fran9aise.  Les  Aca- 
dii-ns,  qui  en  avaient  ete  expulses  en  1755,  en  out  de  nouveau  pris  possession,  et  ils  y  out 
si  bien  prospere  qu'ils  formcnt  aujourd'hui  le  groupe  le  plus  important  de  leur  race  au 
Canada  La  paroisse  de  Memramcook  a  elle  seule  ne  compte  pas  moins  de  six  raille  ames. 
Les  terrains  que  leurs  ancetres  avaient  conquis  sur  la  mer  par  les  travaux  d'endiguement 
qu'ils  avait-nt  fails  !<•  long  des  deux  rivieres,  et  qui  avaient  ete  submerges  apres  la  dis- 
persion, out  ete  remis  en  culture  des  leur  retour.  Ces  terrains  out  ete  tellement  agrandis 
d'aunee  en  aunee,  qu'aujourd'hui  leur  longueur  totale  n'a  pas  moins  de  trente  milles  sur 
uue  largt-ur  considerable. 

Le  brave  Acadieu  qui  m'a  iburni  sou  rustique  equipage  pour  me  conduire  au  college, 
me  fait  n-marquer  les  uboilcnux1  qui  suivent  les  contours  du  Memramcook  et  qui  ressein- 
blent  de  loin  a  un  immense  serpent  couche  dans  1'herbe. 

Pendant  que  je  passe  devant  le  portail  de  1'eglise,  j'admire  ses  elegantes  proportions 
et  la  Heche  hardie  qui  le  surmonte.  J'observe,  sans  pouvoir  me  1'expliquer,  la  ressem- 
blance  de  cette  pierre  de  taille  avec  celle  qui  a  servi  a  la  construction  des  rues  fashiona- 
bles de  New-York. 

Le  college  est  un  vaste  et  superbe  corps  de  logis  en  pierre  de  taille  comme  celle  de 
reglise,  a  quaire  etages  et  a  toit  mansard,  ilauque  a  droite  d'un  pavilion  qui  n'attend  que 
celui  de  gauche  pour  donner  a  1'edifice  toute  sou  ampleur  et  sa,bcaute. 

II  est  tenu  par  des  religieux  de  Saiute-Croix,  la  plupart  cauadiens.  A  la  distance 
ou  ils  sout  de  la  province  de  Quebec,  ils  u'ont  pas  souvent  occasion  de  voir  des  compa- 
triotes,  surtout  des  membrcs  du  clerge.  Aussi  ma  visile  parait-elle  leur  faire  uu  sensible 
plaisir. 

-Soyez  le  bienvenu,  me  dit  en  me  serrant  vivement  la  main,  le  superieur,  1'excellent 
P.  Lefebvre.  Vous  vous  etes  bien  fait  atteudre,  car  un  de  nos  peres  nous  a  annouc6 
TOtre  venue  pour  1'ouverture  des  classes,  mais  vous  ne  pouvez  arriver  mieux  a  point. 
Nous  iaisons  demain  1'iuauguration  de  notre  nouvelle  chapelle,  qui  fait  partie  de  1'aile 
que  nous  venous  d'ac-hever,  et  pour  laquelle  uu  de  nos  anciens  eleves,  uu  Acadieu,  1'abbe 

>  Digow 
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Cormier,  nous  a  fait  don  de  trois  mille  dollars.  C'est  lui-meme  qui  vient  la  b6nir  et 
chanter  la  messe  ;  et  c'est  vous  qui  nous  donnerez  le  sermon. 

J'ai  beau  me  recrier,  alleguer  les  meilleures  raisons  du  monde,  le  P.  Lefebvre  est 
inflexible  ;  il  n'y  a  qu'a  se  soumettre. 

Le  college  de  Memramcook  n'a  guere  plus  de  vingt  ans  d'existence  (1864),  et  il  marche 
deja  de  pair  avec  les  colleges  classiques  de  la  province  de  Quebec.  Plusieurs  de  ceux-ci 
lui  sont  meme  iuferieurs  sous  le  rapport  de  1'organisation  materielle.  L'edifice  actuel, 
qui  ne  date  que  d'uue  dizaine  d'annees,  a  etc  construit  selon  les  meilleures  conditions 
hygieuiques  ;  le  systeme  de  chaufFage  a  1'eau  chaude,  la  ventilation,  la  distribution  de  1'eau 
dans  tous  les  6tages  au  moyen  d'un  aqueduc  qui  n'a  pas  moins  d'un  mille  de  longueur, 
rien  n'y  manque,  hormis  peut-etre  ce  qui  fait  defaut  dans  toutes  nos  maisons  d'educatiou, 
je  veux  dire  une  salle  de  gymnase  etablie  d'apres  un  systerae  raisonne,  telle  qu'il  en 
existe  quelques-unes  aux  Etats-Uuis,  —  systeine  admirable  dout  le  but  est  de  proportiouner 
le  developpement  physique  au  developpemeut  iutellectuel,  et  qui  realise  d'aussi  pres  que 
possible  1'axiome  antique  metis  sana  in  corpore  xano.  Les  etudes  se  divisent  en  cours  com- 
mercial et  cours  classique,  et  sont  suivies  par  deux  cents  eleves,  dont  le  uombre  va  crois- 
sant chaque  annee.  Ce  resultat  est  du  priucipalement  a  renseiguemeut  pratique  du  i'ran- 
9ais  et  de  1'anglais,  qui  est  facilite  par  le  melange  a  peu  pres  egal  d'eleves  parlaiit  1'une  ou 
1'autre  langue.  Au  surplus  la  situation  du  college  de  Saint- Joseph,  sur  les  coufins  du 
Nouveau-Brunswick  et  de  la  Nouvelle-Ecosse,  au  centre  meme  des  populations  acadienues, 
ne  pouvait  etre  mieux  choisie.  Ce  concours  de  circonstances  en  explique  le  grand  et 
rapide  succes,  mais  ce  succes  est  du  avaut  tout  a  un  homme  qui  restera  comme  1'iusigue 
bieufaiteur  des  Acadiens. 

Reinontez  a  1'origiue  de  chacune  de  nos  institutions  catholiques,  vous  trouverez  un 
pretre.  Ici  encore  c'est  un  pretre  qui  apparait  au  premier  jour,  et  qui  est  1'ame  de  cette 
oauvre.  C'est  sous  1'inspiration  du  P.  Lefebvre,  c'est  par  sou  zele,  sou  energie,  sa  perse- 
verance, son  habilete  administrative,  en  un  mot  par  toutes  les  qualites  qui  distiugueut 
les  fondateurs,  qu'a  ete  cree  et  organise  ce  magnifique  etablissemeiit.  Le  college  de  Saiiit- 
Joseph  est  le  seul  de  ce  genre,  dans  les  provinces  maritimes,  qui  soit  particulierement 
dedie  aux  Acadiens. 

On  ne  saurait  exagerer  1'importance  d'un  pareil  etablissement.  Le  plus  grand  mal- 
heur  des  Acadiens  n'a  pas  ete  leur  dispersion,  mais  1'abaudou  presque  complet  dans 
lequel  ils  ont  ete  laisses  durant  pres  d'un  siecle.  Dans  toute  cette  douloureuse  periode,  ils 
n'ont  eu,  on  peut  dire,  aucun  moyeu  d'iustructiou.  La  plupart  furent  meme  lougtemps 
sans  avoir  de  missionnaires  residant  au  milieu  d'eux. l 

On  con9oit  1'etat  d'ignorance  et  de  stagnation  qui  s'en  est  suivi.  Mais  de  nos  jours 
une  ere  nouvelle  a  commence  pour  les  Acadiens,  et  elle  coincide  precisement  avec  1'ou- 
verture  du  college  de  Memramcook,  qui  en  a  ete  la  principale  cause.  II  en  est  sorti  toute 
une  pleiade  d'hommes  instruits,  actifs,  animes  d'uu  patriotisme  ardent  et  eclaire,  qui  ont 

1  Le  clergSdu  Canada  se  trouvait  r&luit  en  1766  a  cent  trente-huit  pretres  sgculiers  et  reguliers;  etl'^vequede 
Quebec,  Mgr  Briand,  6tait  oblig6  d'envoyer  des  missionnaires  sur  tout  1'immense  territoire  qui  attend  depuis 
1'Acadie  jusqu'aux  Illinois. 

Danslalettre  demission  donnfe  par  ce  prglat  au  P.  de  la  Brosse,  le  11  avril  1770,  il  est  dit  "qu'il  aura  a 
desservir  tous  les  catholiques  dtablis  depuis  Cacouna  et  au-dessous  jusqu'i  1'Acadie,  1'Ile  Saint-Jean  (  Prince- 
Edouard  )  et  1'Ile  Roy  ale  ( Cap-Breton  ) ; "  c'est-a-dire  une  6tendue  de  pays  de  plus  de  cinq  ceuta  milles. 

Sec.  1, 1886.  — 4. 
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fait  lenr  reputation  dans  differentes  carrieres,  et  qui  defendent  la  cause  de  leurs  compa- 
triotes  sur  tous  les  terrains  de  la  vie  publique  et  privee.  On  compte  parmi  eux  des  sena- 
tears,  comme  M.  1'oirier,  6crivain  aussi  distingue  que  sage  politique,  des  deputes  aux 
communes  et  aur  legislatures  provinciales,  comme  MM.  Landry,  LeBlanc,  Terriault,  Le- 
Billois.  etc.,  des  avocats,  des  medecins,  des  instituteurs  et  d'excellents  pretres,  parmi  les- 
quels  il  faut  compter  I'abb6  Cormier,  cure  de  Cocagne,  1'insigne  bienfaiteur  du  college 
dont  j'ai  deja  mentionne  le  nom.  Chaque  annee  voit  s'accroitre  cette  phalange  d'hommes 
remarquables,  qui,  avec  le  temps,  fera  reprendre  au  peuple  acadien  la  place  que  ses  mal- 
heurs  lui  avaieut  fait  perdre. 

IV 

6  octobre.  —  Le  soleil  se  leve  radieux  et  promet  une  si  belle  journee  que  le  P.  Le- 
febvre me  propose  une  promenade  dans  la  campagne.  Nous  irons  visiter  les  bords  de  la 
riv'iero  Peticoudiae  jusqu'a  son  embouchure,  et  nous  reviendrons  en  remontant  le  cours  du 
Meinramcook. —  A pres  le  dejeuner,  la  voiture  nous  attend  au  pied  du  grand  escalier  en 
pierre  de  taille,  qui  conduit  a  la  porte  priucipale  du  college.  Pendant  que  nous  descen- 
dons  1'avenue  le  pere  me  fait  remarquer  les  cours  spacieuses  des  eleves,  les  belles  planta- 
tions qu'il  a  i'aites,  et  qni  deja  donuent  une  ombre  agreable  durant  les  chaleurs  de  I'et6. 
Le  t-hfiniu  de  fer  Intercolonial  passe  au  pied  de  la  colliue,  et  u'attend  que  1'erection  d'une 
gare  nouvelle  pour  deposer  les  voyageurs  a  quelques  arpeuts  d'ici. 

Yoila  (levant  nous  le  convent  des  soeurs  du  Sacre-Cceur,  et  celui  des  soeurs  de  la  Cha- 
rite,  dont  le.s  religieuses  sont  presque  toutes  acadieunes.  Les  sceurs  du  Sacre-Cceur  s'oc- 
cupent  de  dillerentes  bonnes  umvres,  et  veillent  en  mcme  temps  a  1'eutretien  et  a  la  nourri- 
ture  des  eleve.-s  du  college.  Les  sceurs  de  la  Charite  tieunent  un  pensiouuat  qui  est  assez 
nombreux  et  prospere. 

—  Cette  grande  maisou  que  vous  voyez  pres  de  1'eglise,  me  dit  le  P.  Lefebvre,  c'est 
1'ancieime  ecole  fondee  par  mou  predecesseur,  le  venerable  cure  Lafrance.  Uu  de  ses 
frcres,  qu'il  avail  fait  venir  de  Quebec,  y  a  enseigne  pendant  quelques  annees.  Les  Aca- 
diens  n'ont  pas  eu  de  meilleur  ami  que  le  cure  Lafrance.  Dieu  seul,  qui  1'a  recompense, 
connait  les  sacrifices  qu'il  a  fails  pour  I'instruction  de  la  jeunesse.  II  a  le  merite  d'uvoir 
eu,  le  premier,  1'idee  d'un  college  ici.  II  lui  a  legue  toutes  ses  epargnes  et  de  grandes 
terres  qui  donnent  actuellement  un  excellent  revenu. 

Au  nom  de  ••«  digne  pretre,  le  P.  Lefebvre  aime  &  associer  celui  de  Mgr  Sweeney, 
eveque  de  Saint-Jean,  N.  B.,  dont  la  sollicitude  est  au-dessus  de  tout  eloge.  C'est  Mgr 
Sweeney  qui  en  1864  est  alle  lui-meme  a  Montreal  frapper  a  la  porte  des  peres  de  Sainte- 
Croix  pour  les  prier  d'entreprendre  1'cBuvre  de  l'enseignement  dans  son  diocese.  Aucune 
institution  ne  lui  tient  plus  au  cceur  que  le  college  de  Memramcook.  Sa  main  est  toujours 
ouverte  pour  venir  en  aide  aux  eleves  pauvres  qui  montreut  d'heureuses  dispositions,  sur- 
tout  h'ils  donnent  des  esperances  pour  1'Eglise. 

—  Ce  cheval  nppartient-il  a  votre  maison,  demandai-je  au  P.  Lefebvre,  en  lui  desi- 
gnnnt  le  bel  alezan  qu'il  conduit  avec  une  parfaite  dexterite  ? 

-  Ne  savez-vous  pas,  reprend  le  pere  avec  un  pourire  satisfait,  que  nous  avons  un 
haras  qui  nous  donnent  les  meilleures  esperances  ?  Celui-ci  en  provient.  Vous  avez  raison 
de  le  remarquer ;  mais  je  vous  en  montrerai  d'autres  que  vous  admirerez  bien  d'avantage, 


UN  PELEKINAGE  ATJ  PAYS  D'EVANGELINE  27 

si  vous  fites  un  connaisseur.  L'elevage  est  profitable  dansce  pays-ci.  Aujourd'hui  meme 
j'ai  reiuse  pour  uue  paire  de  jeunes  chevaux  uii  prix  qui  vous  etounerait  et  qu'ou  trouve 
bien  rarement  a  Montreal  ou  a  Quebec. 

Le  P.  Lefebvre  s'entend  en  agriculture  aussi  bien  qu'en  enseigneraent.  Cure  de  la 
paroisse  en  meme  temps  quo  supeneur  du  college,  il  s'interesse  au  progres  materiel  autant 
que  spirituel  de  ses  paroissieus.  II  les  reuuit  pendant  les  soirees  d'hiver,  et  leur  commu- 
nique le  fruit  de  ses  etudes  et  de  son  experience.  Afin  d'inspirer  du  gout  pour  1'agricul- 
ture  a  ses  ecoliers,  il  les  fait  assister  a  ses  conferences.  II  fait  preparer  d'avance  une  these 
par  1'un  deux,  et  il  en  prend  occasion  pour  developper  ses  propres  idees,  dissiper  les  pre- 
juges,  suggerer  des  ameliorations. 

Ces  Ie9ons  et  les  resultats  qu'il  obtient  sur  les  terres  du  college,  dont  il  surveille  lui- 
meme  la  culture,  out  deja  produit  une  revolution  dans  les  esprits.  Les  Acadiens  se  sout 
mis  a  I'oBUvre,  et  ils  se  piqueut  d'houneur  pour  rivaliser  avec  le  P.  Lefebvre.  Est-il 
besoin  d'ajouter  qu'ils  apprecient  son  devouement,  qu'ils  raiment  comme  uu  pere,  qu'un 
mot  de  lui  est  une  parole  d'Evangile.  Le  P.  Lefebvre  est  le  souverain  de  toute  cette 
contree  ;  son  influence  est  sans  rivale  parmi  toutes  les  classes  et  toutes  les  uatioualites  ; 
le  peu  que  je  Adens  d'en  dire  prouve  qu'il  en  est  digne. 

Modeste  comme  le  vrai  merite,  le  P.  LePebvre  rejette  la  plus  large  part  de  ses  succes 
sur  ses  cooperateurs,  qui  de  fait  I'ont  merveilleusement  compris  et  seconde.  C'est  un  eloge 
de  plus  pour  celui  qui  a  su  ainsi  faire  concourir  tous  les  elements  qui  1'entouraient  a  I'eta- 
blissemeut  de  son  ceuvre. 

L'aspect  general  de  ce  pays  fait  songer  aux  environs  de  Montreal.  A  la  franche  allure 
des  gens,  a  la  politesse  et  a  1'air  de  conuaissance  avec  lesquels  ils  nous  salueut  au  pas- 
sage, on  s'aper9oit  bien  qu'on  est  dans  un  pays  fraiifais  fit  catholique.  Ou  le  devinerait 
sans  cela  a  la  seule  apparence  des  maisons.  Elles  n'ont  pas  cette  architecture  de  fantaisie, 
ces  airs  de  prevention  plus  ou  moins  ridicule  qu'on  remarque  dans  les  campagnes  des 
Etats-Duis,  et  qui  menaceut  de  s'introduire  au  Canada.  On  voit  que  les  proprietaires  les 
ont  baties  en  vue  de  leur  propre  confort  et  nou  pour  attirer  les  yeux  des  passants,  et  qu'ils 
ont  profile  de  leur  experience  des  lieux  et  du  climat.  Le  site  de  ces  habitations  est  bien 
choisi,  et  leurs  ouvertures  principales  regardent  le  soleil  levant,  afin  d'en  recevoir  aboii- 
dauce  de  lumiere  et  de  chaleur.  Leur  construction  simple  et  rcguliere  est  faite  de  facon  a 
presenter  le  moins  de  surface  possible  au  vent  et  au  froid.  L'habitant  acadien  s'y  montre 
tel  qu'il  est,  vrai  homme  des  champs  dans  le  sens  antique  du  mot,  en  ayaut  garde  les 
gouts  modestes  et  les  solides  qualites. 

Le  pays  que  nous  parcourons  est  un  terrain  d'alluvion  assez  accidents,  et  partout  ou- 
vert  a  la  culture.  Dans  les  champs,  des  groupes  d'hommes  et  de  femmes  sont  occupes 
activement  a  faire  la  deruiere  recolte,  celle  des  pommes  de  terre,  qui  donne  ici  de  magnifi- 
ques  rendements,  car  les  Acadiens  n'ont  pas  de  rivaux  pour  ce  genre  de  culture. 

Grace  a  1'allure  alerte  de  notre  monture,  nous  arrivons  bieutot  sur  les  hauteurs  qui 
dominent  le  cours  de  la  riviere  Peticoudiac.  Le  paysage  qu'ou  y  a  sous  les  yeux  est  gra- 
cieux  et  doux  comme  une  idylle.  Les  deux  rives  s'eleveut  graduellemeut  en  amphithea- 
tres, couronues  d'arbres  verts  et  tachetes  de  blanc  par  les  maisons  proprettes  des  Acadiens, 
qui  out  1'air  heureuses  avec  leurs  granges  et  leurs  remises  bien  tenues  et  fermees  d'uu  en- 
clos  de  palissades  blanchies  a  la  chaux.  A  droite,  la  vue  suit  les  meandres  de  la  riviere, 
jusque  dans  les  profondeurs  des  terres ;  a  gauche  elle  s'etend  jusqu'a  sou  embouchure  qui 
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s'onvre  en  large  entonnoir  sur  la  baie  de  Fundy,  dont  les  eaux  bleuatres  se  confondent  la- 
baa  avec  le  ciel. 

Vous  voyez  distinctement  d'ici,  me  dit  le  P.  Lefebvre,  cette  seconde  pointe  qui 
B'arance  dans  la  baie  et  qui  ferme  1'horizon  de  1'autre  cote  du  Peticoudiac,  c'est  la  pointe 
de  Chipoudy ;  c'est  la  que  viut  s'etablir,  en  1699,  le  meunier  Thibaudeau  avec  sa  famille 
qu'il  ameuait  de  Port-Royal.  C'est  dans  la  baie  de  Chipoudy  qu'il  batit  son  moulin  et  etablit 
sa  colonie,  qui  des  son  vivant  etail  deja  si  florissante.  Vous  vous  rappelez  le  beau  chapitre 
qu'en  a  ecrit  notre  ami  M.  Rameau  dans  sou  histoire  A'Une  colonie  feodale.  C'est  une  de 
ses  meilleures  pages.  Le  portrait  de  ce  colon  eutreprenant,  de  sa  vaillante  femme  et  de 
ses  enfants,  1'arrivee  des  families  qui  viurent  les  rejoiudre,  les  progress  de  1'elablissemenl, 
la  satisfaction  du  vieux  Thibaudeau  a  la  vue  de  ses  travaux  si  bien  recompenses,  des  riches 
moissons,  dos  troupeaux  augraeiitant  d'annee  en  aunee,  la  paix  et  le  contentement  qui 
regiiau-nt  dans  cette  solitude,  si  loin  du  monde  qu'ell«  semblait  a  1'abri  des  moindres 
dangers,  tout  cela  est  trace  avec  uue  verite  saisissante.  C'est  une  delicieuse  pastorale  ;  on 
scruit  nieme  tente  de  croire,  de  prime  abord,  a  un  tableau  de  fantaisie  fait  a  plaisir,  tant  il 
est  1'rais  et  seduisaut  ;  mais  les  documents  officiels,  les  receusements  sont  1£  pour  attester 
la  reulite  des  fails.  Pendant  le  demi-siecle  qui  suivit  la  mort  de  Thibaudeau,  la  colonie 
de  Chipoudy  contiuua  a  prosperer.  Mais,  helas  !  aucune  trace  n'en  reste  aujourd'hui. 
Tout  a  disparu  depuis  la  tourmeute  de  1755.  Des  etrangers  occupent  inaiutenaut  leurs 
foyers,  cultivent  leurs  champs  et  jouissent  des  fruits  de  leurs  travaux.  Le  nom  meme  de 
Chipoudy,  qui  rappelait  trop  le  souvenir  des  malheureux  spolies,  a  etc  change  pour  un 
nom  modcrne. 

L'expulsion  des  habitants  de  Chipoudy,  de  Peticoudiac  et  de  Memramcook  n'avait 
pas  ett-  effect  uee  par  la  ruse  comme  a  Grand-Pro  el  a  Pisiquid,  mais  par  la  force  ouverte. 

Un  fort  detachement  de  troupes  anglo-americaines,  sous  le  commandement  du  major 
Frye,  avail  fait  uue  descente  a  Chipoudy  et  avail  brule  loules  les  maisons  sur  le  bord  de 
1'anse,  ne  laissant  intades  que  celles  qui  se  trouvaieut  a  1'entree  du  bois,  ou  les  habitants 
parent  It's  prott'-ger  en  faisaut  feu  sur  les  assaillauts. 

De  la  Frye  avail  jcle  une  partie  de  ses  hommes  sur  la  rive  gauche  du  Peticoudiac, 
pour  faire  metlre  le  feu  a  1'eglise  el  au  village  ;  mais  les  habitants  avaient  eu  le  temps  de 
se  recounaitre  et  de  so  reuuir  avec  un  parti  de  sauvages  sous  les  ordres  de  M.  de  Boishe- 
bert.  Us  les  surprirent,  les  cernerenl  et  en  firent  un  affreux  massacre.  La  moili6  resta 
sur  la  place,  ou  fut  prise  ;  le  resle  s'eufuil  vers  le  rivage  et  s'abrita  derriere  les  digues,  ou 
il  se  defendit  jusqu'a  ce  que  Frye  cut  le  temps  de  debarquer  et  de  les  rejoindre.  II  voulut 
reprendre  rofleusive ;  mais,  apres  un  combat  acharne,  il  fut  obligS  de  se  rembarquer  en 
toute  hate. 

Mais  que  pouvait  cette  poignee  d'hommes  sans  espoir  de  secours,  contre  des  regiments 
armes  de  toutes  pieces  ?  Us  se  virent  forces  d'abandonner  leurs  lerres  et  de  se  refugier  dans 
les  bois,  emporlant  avec  eux  les  objets  les  plus  precieux.  Si  vous  enlrez  aujourd'hui  chez 
certaines  families  acadiennes  originates  de  Chipoudy,  de  Peticoudiac  et  de  Memramcook, 
VOOB  entendrez  le  recit  des  scenes  navrantes  qui  se  passerent  alors  et  dont  elles  out  garde 
la  tradition. 

Un  des  detachements  qni  avail  le  plus  harcele  les  Bostonnais  el  les  avail  forces  de  se 
rembarquer,  elail  command6  par  Noel  Brassard,  vieux  chasseur  et  milicien  accoulum6  aux 
gaerres  de  partisans. 
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Aucun  habitant  du  lieu  n'avait  plus  d'interet  que  lui  a  defendre  ses  foyers.  II  6tait 
pere  de  dix  enfants  dont  le  dernier  avait  a  peine  huit  jours  ;  il  avait  avec  lui  sa  vieille  mere 
octogeuaire.  Son  pere,  1'un  des  premiers  colons  de  Peticoudiac,  lui  avait  legue,  avec  la 
maison  paternelle,  une  grande  et  belle  terre  en  pleine  culture,  qui  lui  donnait  une  honnete 
aisance.  Aussi  Noel  Brassard  ne  pouvait  se  resigner  a  la  pensee  de  quitter  Peticoudiac 
pour  aller  errer  dans  les  bois  avec  sa  famille,  aux  approches  de  nos  terribles  hivers.  II 
savait  quelles  miseres  les  y  attendaient ;  il  savait  que  les  plus  faibles  y  trouveraient  uue 
mort  certaine. 

Dans  1'assemblee  des  habitants  ou  le  depart  fut  decide,  Noel  Brassard  opina  pour  une 
lutte  a  outrance,  et  ce  ue  fut  qu'apres  que  toute  la  paroisse  cut  etc  abaudounee  qu'il  se 
decida  a  rejoindre  les  fugitifs. 

Pendant  que  sa  femme,  qui  pouvait  a  peine  se  trainer,  se  dirigeait  vers  la  lisiere  de  la 
foret,  suivie  de  ses  enfants,  et  portant  le  dernier-ne  dans  ses  bras,  il  entassait  dans  une  char- 
rette  le  peu  d'effets  qu'il  pouvait  emporter  et  y  etendait  sa  vieille  mere,  que  les  emotions 
des  deruiers  jours  avaient  reduite  a  1'extremite.  II  cut  bientot  rejoint  sa  famille  qui  1'at- 
tendait  sur  le  haut  de  la  colline  d'ou  Ton  apercevait  le  village  a  rnoitie  iucendie  et  1'eutree 
du  Peticoudiac. 

Us  s'arreterent  la  silencieux  ;  les  enfants  se  pressaient  autour  de  leur  mere  en  etouf- 
fant  leurs  sauglots  ;  pour  Noel  Brassard,  il  ne  pleurait  pas,  mais  il  etait  pale  comme  un 
mort,  et  ses  levres  tremblaient  quaud  il  regardait  sa  femme  qui  soupirait  en  essuyaut  ses 
larmes.  Le  soleil  se  couchait  en  arriere  d'eux  sur  la  cime  des  arbres  —  uu  beau  soleil  clair 
d'automne  qui  rejouissait  tout  le  paysage.  Ses  rayons  obliques  allumaieut  des  reflets  d'iii- 
cendie  sur  les  fenetres  des  maisons,  et  allongeaient  leurs  ombres  dans  la  vallee. 

La  mere  Brassard,  epuisee  de  force,  avait  paru  a  peu  pres  insensible  pendant  le  trajet ; 
mais  alors  elle  ouvrit  les  yeux,  et,  comme  si  1'eclat  des  objets  la  rauimait,  elle  se  init  a 
examiner  1'une  apres  1'autre  chacuue  des  maisons  du  village ;  elle  jeta  un  long  regard 
d'adieu  sur  le  toitou  elle  avait  si  longtemps  vecu  ;  puis  ses  yeuxresterent  fixes  sur  le  cime- 
tiere  dont  les  tombes  et  les  croix  blanches  brillamment  illuminees  se  dessinaieut  en  relief 
sur  1'herbe  du  gazon. 

—  Je  n'irai  pas  plus  loin,  soupira-t-elle  a  son  fils  ;  je  me  sens  mourir.  Tu  m'enterreras 
la,  pres  de  ton  pere. 

La  voiture  se  remit  en  marche  ;  mais,  quand  elle  eut  fait  quelques  arpents  sur  le 
chemin  cahoteux  et  mal  trace  qui  plongeait  dans  la  for':t,  Noel  Brassard  s'aperfut  que  le 
visage  de  sa  mere  devenait  plus  blanc  que  la  cire  ;  une  sueur  froide  perlait  sur  ses  joues. 

Sa  femme  et  lui  s'empresserent  autour  d'elle  pour  la  ranimer,  mais  ce  fut  en  vain. 
Elle  6tait  morte. 

Le  lendemain  au  soir,  deux  hommes  etaient  occupes  a  creuser  une  fosse  dans  le  cime- 
tiere  de  Peticoudiac.  A  cote  d'eux  attendait  le  missionnaire,  M.  LeGuerne,  qu'ils  avaient 
eu  le  temps  d'aller  prevenir.  Noel  Brassard  et  son  beaxvfrere  se  haterent  d'achever  leur 
besogne,  car  la  lune,  alors  dans  sou  plein,  montait  rapidement  a  1'horizon  et  aurait  pu 
facilement  trahir  leur  presence. 

Quand  la  fosse  fut  terraiuee,  le  missionnaire  revetit  sou  surplis  avec  son  fetole  noire,  et 
recita  a  voix  basse  les  prieres  de  1'absoute.  II  aida  ensuite  les  deux  hommes  a  combler  la 
fosse. 

—  Avaiit  de  partir,  leur  dit-il,  nous  allons  reciter  un  Deprofondis  au  pied  de  la  grande 
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croix,  afin  de  mettre  nos  morts  sous  la  protection  de  Dieu  et  les  defendre  coutre  la  profa- 
natiou  des  herctiques. 

Un  instant  apres,  la  porte  du  cimetiere  grin^a  sur  ses  gonds,  el   tout  rentra  dans  le 

silence. 

Noel  Brassard  u'etait  qu'au  commencement  de  ses  tribulations.  Malgre  ses  sinistres 
presentiments,  s'il  cut  pu  prevoir  tous  les  malheurs  qui  1'attendaieut,  il  aurait  recule 
d'epouvante. 

Dans  le  cours  de  cet  affreux  hirer,  il  perdit  sa  femme  et  tous  sesenfauts,  hormis  deux, 
un  garvon  et  uue  fille.  De  Peticoudiac  a  Ristigouche,  uu  il  arriva  dans  les  premiers  jours 
du  printemps,  on  aurait  pu  suivre  sa  marche  a  la  trace  des  tombes  qu'il  avait  laissees  der- 
riere  lui. 

Dans  son  desespoir,  il  ne  pouvait  entendre  pronoucer  le  nom  d'un  Yankee  sans  etre 
saisi  d'une  espece  do  frenesie.  II  coniia  les  deux  enfauts  qui  lui  restaient  a  sa  sceur  Mar- 
irueritc  d'Kiitrt'inont.  qui  elle-meme  avait  perdu  tous  les  siens,  et  il  se  remit  a  son 
ancieii  metier  de  chasseur  ;  mais  cette  fois,  ce  n'etait  pas  pour  faire  la  chasse  aux 
aniinaux  des  hois,  cY-tait  pour  fain-  hi  chasse  a  1'homme,  la  chasse  a  tout  ce  qui  portait  le 
iioin  d  Yankee  on  d'Anirlais.  A  la  tete  de  quelques  partisans  habiles  au  tir  comme  lui,  et 
coininc  lui  exaspcres  par  IVxces  du  malheur  ;  il  n'epargna  rien  pour  faire  a  ses  enuemis 
tout  le  mal  qu'il  t-n  avail  soullert.  Pendant  les  cinq  annees  qui  suivirent,  il  se  mit  a  la 
disposition  des  oflieiers  franoais,  qui  I'einployerent  a  soulever  les  tribus  sauvages,  et  a  les 
accompainier  dans  l.-urs  sanglantes  expeditions.  Chaque  fois  qu'il  abattait  un  ennemi,  il 
laisait  uue  entaille  snr  la  crosse  de  son  fusil.  Ce  fusil  a  ete  conserve  par  ses  descendants, 
et  Ton  n'y  compte  pas  nioins  de  vingt-huit  marques. 

Au  printi'inp*  de  17(JO,  Noel  Brassard  etait  de  retour  a  llistigouche.  Quand  le  mar- 
quis de  Danjae  vint  s'y  ri-fugier  avec  ses  quatre  vaisseaux,  il  reclama  le  privilege  de 
servir  un  des  canons  qui  furent  de-barques  sur  la  pointe  a  la  Batterie  pour  defendre  1'em- 
bouchure  «!,-  la  riviere.  Les  artilleurs  se  firent  tuer  sur  leurs  pieces,  et  Noel  Brassard,  qui 
s'etait  battu  comme  un  lion,  poiutait  le  dernier  canon  reste  sur  sou  aflut,  quand  il  fut 
coupe  m  deux  par  un  boulet. 

Pendant  que  nous  cotoyons  le  Petieoudiac,  le  P.  Lefebvre  m'int6resse  vivement  en 
me  rapportant  quelques-unes  des  traditions  qu'il  a  recueillies  de  la  bouche  des  Acadiens. 

-Avez-voua  remarque,  me  dit-il,  le  calice  dont  vous  vous  etes  servi  ce  matin,  lors- 
que  vous  etes  allt-  dire  la  messe  a  1'eglise  ?  C'est  un  calice  en  argent  a  coupe  doree,  d'uu 
travail  fort  simple,  mais  d'uu  prix  inestimable  pour  nous,  car  il  est  aussi  ancieu  que  1'A- 
cadie,  et  il  a  eebappe  au  desastre  du  siecle  dernier. 

Avant  de  se  rt-fugier  dans  les  bois,  les  marguilliers  qui  avaient  la  charge  de  l'6gliseen 
1'absence  du  missionnaire,  1'enfouirent  sous  terre  avec  quelques  autres  pieces  d'argeuterie. 
Afin  de  le  retrouver,  ils  fireut  uue  excavation  au  milieu  du  cimetiere,  a  la  rencontre  d'une 
croix  qn'ils  tract-rent  au  moyeu  de  deux  cordes  tendues  d'un  angle  a  1'autre.  Dans  une 
requete  adressee  en  1805,  a  Mgr  Denault,  eveque  de  Quebec,  par  les  habitants  de  la  baie 
Sai ute-Marie,  on  trouve  quelques  details  precis  sur  la  maniere  dont  furent  conserves  les 
YMM  sacres  et  les  ornements  de  plusieurs  eglises.  "  Au  temps  de  1'eulevemeut  des  Aca- 
"  di.-iiB,  y  est-il  dit,  les  ornements  et  les  vases  sacr6s  des  eglises  de  nos  cantons  furent  en 
"  grandc  partie  sequestres  par  plusieurs  habitants  et  caches  dans  le  bois,  et  ainsi  preserves 
"  du  pillage  ;  ensuite  ramasses  et  remis  a  feu  M.  Maillard,  missiounaire.  Apres  la  mort 
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"  de  ce  venerable  pretre,  tous  ces  effets  se  trouverent  entre  les  mains  de  Louis  Petit- 
"  pas  qui  avait  pris  soin  de  lui  durant  sa  deruiere  maladie  ;  mais  d'apres  des  ordres  precis 
"  de  Mgr  1'eveque  de  Quebec,  tout  fut  livre  a  M.  Bailly,  miss-ionnaire  dans  notre  province 
"  Plusieurs  de  uos  habitants  ic;,  et  a  Sainte-Anne  d'Argyle  ont  pleine  connaissance  de  cela. 
"  M.  Bailly  en  se  retiraut  laissa  quelques  oruements,  entre  autres  deux  anciennes  chasubles 
"  que  nous  avons  ici  et  deux  calices  d'entre  ceux  qui  lui  aA  aient  etc  remis  ;  il  emporta  le 
"  reste.  Ces  deux  calices  furent  laisses  a  un  M.  Wealling,  chez  qui  M.  Bailly  se  retirait  a 
"  Halifax.  Ce  missionnaire  ayaut  cesse  de  venir  en  cette  province,  le  depositaire  est  de- 
"  meure  comme  investi  de  ces  calices,  mais  s'eu  trouvaut  embarrasse,  il  les  a  remis  a  uu 
"  Acadien  nomme  Charles-Amaud  Surette,  apres  les  avoir  offerts  a  plusieurs  autres,  parce 
"  que  apparemment  il  croyait  que  les  Frau9ais  y  avaient  plus  de  droit  que  les  Irlandais. 

"  Les  choses  etaient  en  cet  etat,  lorsque  nous  avous  eu  pour  missionnaire  M.  LeDru, 
"  fran9ais  d'origine  et  rehgieux  domiuicain.  Ce  pretre  etant  au  Cap-Sable,  eutendit  parler 
"  de  ces  calices,  et  pour  les  avoir  il  s'adressa  par  une  requete,  dont  il  existe  encore  une 
"  copie,  au  gouverueur  qui  autorisa  1'envoye  a  prendre  les  calices  demaudes  chez  le  parti- 
"  culier  qui  les  avait  en  depot.  Muni  de  la  permission  de  Mgr  le  gouverneur,  le  porteur 
"  s'adressa  a  Charles- Amand  Surette,  qui  lui  remit  deux  calices  avec  uue  petite  custode, 
"  qui  furent  apportes  a  M.  LeDru,  au  Cap-Sable.  Un  de  ces  calices  a  ete  eiileve  et  laisse  a 
"  Halifax  ;  Votre  Grandeur  a  eu  la  bonte  d'en  ordonner  la  restitutition." 

II  existait  jadis,  a  1'entree  de  la  riviere  Peticoudiac,  un  village  abenaquis  assez  bien 
peuple,  mais  il  en  reste  aujourd'hui  peu  de  families,  qui  viveut  la  plus  grande  partie  de 
1'annee  dans  les  forets.  Quelques-uns  des  peres  du  college  vieunent  de  temps  en  temps 
faire  1'office  et  donner  des  instructions  dans  leur  petite  chapelle  qui  parait  assez  bien  con- 
servee.  Elle  est  entouree  de  quelques  pauvres  chaumieres  dont  plusieurs  sont  abandon- 
nees.  II  n'y  a  d'apparence  de  vie  que  devant  une  de  ces  maisons  ou  un  groupe  de  femmes 
et  d'enfants,  aux  types  sauvages  fortement  accentues,  s'occupent  a  preparer  les  eclisses  de 
bois  dout  elles  font  leurs  pauiers.  Elles  suspendent  leur  travail  en  nous  voyant  passer, 
et  nous  accueillent  du  regard  avec  cette  expression  de  figure  et  ce  maintien  qui  indiqueiit 
le  respect  traditionnel  des  sauvages  pour  les  robes  noires. 

L'embouehure  du  Memramcook  et  celle  du  Peticoudiac  sont  separees  par  un  promou- 
toire  assez  eleve  ou  differentes  compaguies  americaines  ont  ouvert  des  carrieres  de  pierre 
tres  facile  a  travailler  et  d'une  belle  couleur  gris  perle.  Une  grande  partie  de  cette  pierre 
est  transportee  aux  Etats-Unis  et  a  servi  a  la  construction  de  plusieurs  belles  rues  de  New- 
York.  Je  m'explique  maintenant  le  rapprochement  qui  m'est  venu  a  1'idee,  au  premier 
coup  d'ceil  que  j'ai  jete  sur  le  portail  de  1'eglise  et  sur  le  college  de  Memramcook. 

Nous  traversons  le  promontoire  en  suivant  le  chemin  de  la  carriere  dont  nous  cotoyons 
les  immenses  fosses,  et  nous  redescendons  dans  la  vallee  du  Memramcook.  Lorsque  nous 
1'avons  quittee  a  notre  depart,  ses  eaux  boueuses  etaient  toutes  basses  et  laissaient  a  decou- 
vert  les  pentes  luisantes  et  roussatres  de  ses  rivages.  Maintenant  la  riviere  coule  a  pleins 
bords  et  inouderait  la  campagne  si  elle  n'etait  pas  retenue  entre  ses  deux  puissantes  jetees. 

Dans  cette  partie  de  la  baie  de  Fundy,  la  maree  monte  avec  une  extreme  rapidite,  et 
s'eleve  jusqu'a  une  hauteur  perpendiculaire  de  soixante  et  quiuze  pieds.  Elle  arrive  en 
roulant  une  vague  enorme  qui  enleve  du  fond  de  la  baie  une  epaisse  couche  de  vase  ou 

1  Archives  de  I'archeve'cht  de  Qulbec. 
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limon  qu'elle  depose  en  se  retirant.  C'cst  ainsi  que  se  sont  formes  de  siecle  en  siecle  ces 
vast os  estuaires  qui  sont  devenus  tme  des  graudes  richesses  du  pays.  Le  sel  mariu  qui 
s'y  trouve  mele  leur  donne  une  telle  fertilite  qu'il  dispense  de  tout  autre  engrais.  II  suffit 
d'y  arreter  le  cours  de  la  maree  et  dc  laisser  la  pluie  laver  la  surface  du  sol,  qui  se  couvre 
bientot  d'une  luxuriant.-  vegetation.  Ces  pres  naturels  n'ont  besoin  d'autre  culture  que 
d'uu  labour  tous  les  sept  ou  huit  ans.  Les  recoltes  de  foin  et  les  paturages  qu'on  y  fait 
ont  le  double  avantage  d'etre  abondants  et  d'une  qualit6  sup6rieure.  Les  Acadiens  qui 
en  firont  les  premiers  essais  ne  s'y  tromperent  pas.  Us  y  etablirent  leurs  principales 
colonies  qni,  des  la  fin  du  dix-septieme  siecle,  s'etendaieut  snr  tout  le  littoral  de  la  bale, 
depuis  le  bassin  des  Mines  jusqu'a  Chipoudy. 

La journee  etait  avaueee  lorsque  nous  fumes  de  retour  de  notre  agreable  promenade. 
Je  dis  adieu  a  regret  aux  professeurs  du  college  qui,  pendant  le  court  sejour  que  je  venais 
do  fairo  au  milieu  d'eux,  m'avaient  autaut  edifie  par  leur  regularity  que  charm6  par  leur 
politosse.  Je  crois  voir  encore  la  bonne  figure  rejouie  du  P  Lefebvre  me  disant  en  me 
donnant  une  demiere  poignee  de  mains  :  "  Ah !  9a,  ne  1'oubliez  pas  ;  il  faut  nous  revenir 
bientot." 


De  la  garo  dc  Memramcook  a  celle  d'Amherst,  une  heure.  A  mi-chemin,  on  aperpoit 
sur  la  droite,  a  une  petite  distance,  les  mines  dc  I'ancien  fort  Beausejour,  aujourd'hui  fort 
Cumberland,  assis  sur  un  t-oteau  qui  se  projette  vers  Test  et  qui  domine  la  magnifique 
baie,  si  bien  appelee  par  les  Fruii9ais  Beatibassin.  Comme  1'apres-midi  etait  belle,  et  que 
le  soleil  etait  encore  assex  haut  sur  1'horizon,  je  resolus  d'en  profiler,  et  je  cotnmandai  une 
voiture  au  maitre  dc  1'hotel,  M.  Ward,  brave  Irlandais  catholique,  qui  m'offrit  de  me  con- 
duire  dans  la  sionue.  Cheinin  faisant,  je  1'interrogeai  sur  Amherst  et  ses  environs. 

-  Nous  sommes,  me  dit-il,  dans  un  pays  tout  a  fait  protestant,  qui  garde  encore 
presque  tous  les  ancieus  prejuges  coutre  notre  religion.  11  n'y  a  ici  qu'une  poignee  de 
catholiques  irlandais  et  une  pauvre  petite  eglise  desservie  par  un  jeune  pretre  irlandais. 

De  la  belle  paroisse  de  Bcaubassiu,  il  ne  reste  pas  de  vestige.  Le  fer  et  le  feu  y  ont 
6t6  promenes  pendant  des  aunees ;  tout  ce  qui  portait  le  nom  d'Acadien  a  et6  traqu6 
coinrae  une  bete  fauve.  Pour  en  retrouver  des  debris  dans  ces  parages,  il  faut  aller  jusque 
dans  les  lies  et  sur  les  bords  du  golfe,  ou  a  1'extremite  meridiouale  de  la  Nouvelle-Ecosse. 

Au  sortir  du  village  d'Amherst,  on  remarque  l'emplacement  encore  visible  du  fort 
Lawrence  bftti  par  les  Anglais  sur  les  mines  de  celui  de  Beaubassin.  Les  remparts  qui 
etaient  en  terre  en  ont  ete  abattus  et  jetes  dans  les  fosses  que  Ton  distingue  encore  a  des 
plis  de  terrain  ou  la  charrue  peut  passer.  Cet  emplacement  fait  partie  d'une  ferme  dont 
le  proprietaire  a  bati  sa  demeure  sur  un  des  bastions.  L' Intercolonial  passe  au  pied  du 
talus,  et  coupe  la  terre  ou  se  trouvait  le  cimetiere.  On  a  mis  a  decouvert  plusieurs  corps, 
lorsqne  ce  chemin  de  fer  a  ete  construit. 

Du  fort  Lawrence  la  plaine  descend  en  pente  douce  jusqu'a  la  petite  riviere  Messa- 
gouetche,  qui  servait  au  siecle  dernier  et  qui  sert  encore  aujourd'hui  de  froutiere  a  la 
Nouvelle-Ecosse.  De  la  la  plaine  remonte  graduellement  pour  former  Imminence  sur 
laquelle  repose  le  fort  Cumberland.  Avec  les  projectiles  modernes  les  deux  forts  pour- 
raient  se  canonner  facilement,  car  ils  ne  sont  pas  distants  d'une  lieue.  Le  Messagouetche, 
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avec  see  eaux  ternes  et  fangeuses,  avec  ses  ecores  roussMres  et  ses  digues,  est  une  minia- 
ture du  Peticoudiac.  Quand  la  maree  s'est  retiree,  il  n'est  plus  qu'un  ruisseau  encaiss£ 
qui  traine  saus  bruit  ses  eaux  limoneuses  sur  une  pente  insensible.  On  le  traverserait 
sans  y  faire  attention,  s'il  n'evoquait  le  souvenir  des  scenes  sanglantes  dont  il  a  ete  le 
theatre.  C'est  ici  que  veuaieut  so  rcncontrer  les  partis  de  guerre  stationnes  aux  deux  forts, 
pour  s'en  disputer  le  passage  apres  avoir  ravage  les  terres  et  brule  les  moissons  des 
pauvres  Acadieus.  C'est  derriere  cette  digue,  et  couches  dans  ces  graudes  herbes,  que  se 
tenaient  les  espious  micmacs  qui  commireut  coutre  1'infortune  Howe  ce  meurtre  qui  sou- 
leva  tant  d'indiguation  dans  les  deux  camps.  ' 

Le  soleil  etait  pres  de  1'horizon  quand  je  desceudis  de  voiture  au  pied  du  fort  Cum- 
berland. Lorsqu'on  jette  un  coup  d'ceil  sar  le  paysage  dout  oil  jouit  da  haul  des  remparts, 
on  comprend  pourquoi  les  Fraupais  dounerent  a  ce  lieu  le  nom  de  Bjausejour.  Au  reste, 
ils  ont  laisse  en  bieu  d'autres  eudroits  1'ompreinte  de  1'admiration  qne  leur  inspirait  ce 
pays,  ce  qui  atteste  en  meme  temps  jusqu'a  quel  point  etait  developpS  chez  eux  le  senti- 
ment de  la  nature.  Cette  belle  nappe  d'eau  qui  s'etend  au  pied  du  fort  Beautejour  c'etait 
pour  eux  la  baie  de  Beaubassin  avec  sou  fort  auquel  ils  s'etaient  plu  de  donnor  le  meme 
nom.  Plus  loin,  au  dela  de  ces  moutagiies  e'etait  le  Port  Royal. 

Si  les  conquerants  ont  fait  acte  du  bonne  politiquo  en  bannissant  ces  souvenirs 
francais,  ils  n'out  guere  fait  preuve  de  bon  gout.  Que  rappellent  en  eff't-t  les  uoms  de 
Lawrence,  d' Annapolis,  de  Cumberland,  sinon  des  personnages  d'uue  valeur  mediocre, 
taudis  que  les  premieres  designations  exprimaieut  la  beaute  des  lieux. 

II  y  a  deux  siecles,  Mgr  de  Saint-Vallier  parlait  ainsi  do  Beaubassin:  "Sa  situation 
"  est  charmaute.  Get  etablissemeut  est  au  fond  d'une  baie  de  six  lieues  de  tour  ou  se 
"  jetteut  sept  belles  rivieres,  et  qui  communique  avec  la  baie  francaise  par  un  passage  qui 
"  n'a  qu'une  demi-lieue  de  large,  et  sans  danger." 

De  sou  cote  I'inteudant  De  Meules  ecrivait  en  1685  :  "  II  y  a  tout  autour  de  Beaubassin 
"  une  si  grande  quantite  de  prairies  qu'on  y  pourrait  nourrir  cent  mille  betes  a  comes  ; 
"  1'herbe  qui  y  vient  s'appelle  miselte,  tres  propre  pour  engraisser  toutes  sortes  de  bestiaux. 
"  Aux  deux  cotes  des  dites  prairies,  ce  sont  de  douces  cotes  toutes  couvertes  de  bons  bois 
"  francs  ;  on  y  a  deja  fait  plus  de  viugt-deux  habitations  sur  de  petites  eminences  que  les 
"  habitants  y  ont  choisies  pour  avoir  communication  dans  les  prairies  et  dans  les  bois.... 
"  II  n'y  a  aucuu  de  ces  habitants  qui  n'ait  trois  ou  quatre  corps  de  logis  assez  raisonnables 
"  pour  la  campagne.  Ce  lieu  de  Beaubassin  est  si  heureusement  situe  pour  faire  des 
"  nourritures  considerables  de  bestiaux,  que  si  1'ou  etablit  a  Port-Koyal  des  relations 
"  regulieres  avec  nos  iles  de  1'Amerique,  il  s'y  trouverait  assez  de  bestiaux  pour  le 

1  L'abW  Maillard  a  racont<5  tres  au  long  les  details  de  cet  incident  qui  a  servi  de  pretext©  &  des  attaques  centre 
les  mi^sionnaires,  surtout  centre  1'abbe  Leloutre.  —  (Lettres  de  I'abbf  Maillard  fur  les  Missions  micmaqueg....Soirte* 
canadie-nnes,  ann^e  1863. 

Si  1'on  veut  se  former  un  jugement  impartial  sur  cette  <§poque,  il  faut  tenir  compte,  en  etudiant  les  documents 
frangais,  de  1'esprit  anti-religieux  que  Voltaire  et  les  philosophes  avaient  mis  alors  en  vogue.  Les  prejuges  centre 
le  catholicisine  et  le  clergd  n'eiaient  pas  moins  intenses  parmi  les  Francais  quo  parmi  les  Anglais. 

L'auteur  de  I'Histoire  de  la  Nomdle-Ecosse,  Beamish  Murdoch,  quoiqvie  protestant,  fait  la  m§me  remarque  en 
parlant  du  jugement  qu'il  porte  sur  I'abb6  Leloutre.  "  II  faut  cependant  se  rappeler,  dit-il,  que  nous  avons  pris  nos 
informations  stir  ce  personnage,  de  sources  qui  n'etaient  pas  amies  des  pretres  de  son  (Sglise ;  les  Frangais  de  cette 
epoque  etant  entaches  de  la  philosophic  de  Voltaire." 

1  Histoire  du  slminaire  de  Quebec. 

Sec.  1, 1886.  — 5. 
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"  commerce  des  iles,  et  leur  fournir  leur  provision  de  bceuf,  que  Ton  tire  des  pays 
"  etraugers."  ' 

Le  fort  Caraberland  est  un  vaste  pentagon  e  dout  les  remparts  assez  Sieves  et  bien 
OOMMTV<i  sout  en  terre  reeouverte  d'une  epaisse  couche  de  gazou.  Les  courtines  sont 
percees  de  casemates  dout  la  construction  solide  a  resiste  a  1'action  du  temps.  On  distin- 
gue encore  parfaitement  sur  les  remparts  les  embrasures  des  canons,  qui  out  tous  etc 
enleves  avec  le  materiel  de  guerre.  La  poudriere,  placee  dans  les  fosses  sous  la  protection 
d'ouvrages  avances,  est  complctement  en  mines.  II  n'existe  a  1'interieur  de  la  forteresse 
qu'un  edifice  a  toiture  defoncee,  ouvert  a  tous  les  rents,  qu'on  dit  avoir  etc  la  caserne  des 
officiers. 

Autonr  de  oette  masure  deserte  paissait  un  troupeau  de  betail  qui  s'enfuit  a  mou 
approche  jusqu'au  bord  des  bastions,  d'ou  il  me  regarda  d'un  air  eflarouche,  comme  s'il 
n'eiit  jamais  ete  trouble  daus  cette  solitude.  Tel  est  1'etat  d'abandon  et  d'oubli  dans  lequel 
est  tombee  cette  position  strategique  disputee  autrefois  avec  acharnement  par  les  deux 
puissances  rivales.  Elles  en  avaient  tout  d'abord  compris  1'importance.  Par  sa  situation 
a  1'endroit  le  plus  retreci  do  1'isthme,  Beausejour  etait  la  clef  de  1'Acadie.  II  communi- 
quait  sur  1'ocean  d'un  cote  par  la  baie  Fnui9aise,  dout  les  eaux  venaient  battre  a  ses  pieds, 
de  1'autre  par  le  golle  Saint-Laurent  au  moyeu  du  fort  Gaspareaux,  bati  tout  expres  au 
fond  d«-  la  baie  Verte. 

Par  malheur,  an  moment  du  danger,  la  garde  de  ce  poste  avait  ete  confiee  a  1'uu  des 
mauvais  geiiies  de  la  Nouvelle-France,  Vergor,  1'ami  de  Bigot,  le  meme  qui  plus  tard,  par 
lachete  ou  par  trahison,  devait  livrer  a  Wolfe  1'acces  des  plaines  d'Abraham. 

Au  niois  de  juin  1755,  un  fort  dutachemeut  de  troupes  anglo-amerieaines,  commande 
par  Mouktou,  vint  mettre  le  siege  devant  Beausejour.  Vergor  n'avait  a  leur  opposer  que 
cent-cinquante  homines  de  troupes  regulieres  ;  mais  il  eiit  pu  le  repousser  avec  1'aide  des 
quinze  cents  Acadiens  et  sauvages  refugies  autour  du  fort,  s'il  ne  les  eut  d'avance  indis- 
poses centre  lui  par  d'indignes  traitemeuts,  et  en  leur  refusant  le  necessaire,  taudis  que 
les  magusins  etaient  remplis.  : 

Pendant  que  la  voiture  m'emportait  du  cote  d'Amherst,  au  moment  ou  le  soleil  cou- 
chant  jetait  ses  derniers  rayons  sur  les  grands  pres  et  sur  la  baie  de  Beaubassin,  je  ne  pus 
me  defeiidre  d'un  sentiment  de  tristesse  en  songeaut  a  la  perte  irreparable  que  la  France 
a  faite  de  cette  admirable  coutree  et  du  vaillaut  peuple  qui  1'avait  colonisee.  La  cour  de 
Versailles  a  eu  bien  des  torts  vis-a-vis  de  la  Nouvelle-Frauce  ;  mais  nulle  part  1'iugrati- 
tude  et  rimperitie  de  cette  cour  ne  sont  plus  seusibles  que  sur  cette  terre  acadienue,  tou- 
jours  fidele  et  toujours  sacrifiee.  Si  on  y  eut  depense  seulement  la  moitie  de  ce  qu'a  cout6 
le  chateau  de  Versailles,  on  pourrait  compter  aujourd'hui  un  million  d'Acadiens  richement 
etablis  autour  de  la  baie,  qui  u'aurait  pas  perdu  le  nom  de  baie  Fran9aise. 

1  Arrhiret  de  la  marine  d  I'arit. 

'  Ce«t  i  Veinor  que  I'intendant  Bigot  ^crivait:  "  Profitez,  mon  cher  Vergor.  de  votre  place  ( de  Beaus^jour) ; 
taillez,  rotrnet,  vous  aver  tout  pouvoir,  a  fin  que  vous  puissiez  bientfit  me  venir  joindre  en  France,  et  acheter  un 
bieo  i  port&  de  ni-.i." 

L«  f»;t  sun-ant  |*int  1'adminiutration  de  Vergor.  Ann  d'arracher  aux  Acadiena  le  peu  d'argent  qui  leur 
rwUit,  il  leur  dl-fcndail  d'mller  8'a|)|.rovibioniier  cliez  lea  Anglais,  et  il  leur  vendait  K-s  ellbls  que  le  gouvernement 
fnuicau  envojrait  |<our  leur  propre  soutien. 
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VI 

D'Amherst  a  Truro,  au  fond  de  la  baie  de  Cobequid,  soixante-treize  milles.  Cette 
petite  ville  anglaise  a  pris  la  place  de  la  paroisse  acadienne  de  Cobequid,  aneautie  eu  meme 
temps  que  les  Mines.  II  en  a  etc  de  meme  de  Pisiquid,  aujourd'hui  Windsor,  qui  rivalisait 
de  prosperite  avec  Cobequid  ou  il  y  avait  deux  eglises,  1'une  pour  les  blancs,  1'autre  pour 
les  sauvages  sur  la  rive  opposee.  Le  meme  missionuaire  pouvait  ainsi  desservir  les  deux 
eglises  et  partager  egalemeut  ses  soins  entre  leschretiens  des  deux  races.  On  saisit  ici  sur 
le  fait  la  superiorite  de  la  colonisation  fraii9aise  sur  celle  de  uos  voisins,  sous  le  rapport  de 
1'hutnauite  et  de  la  civilisation.  Le  voisinage  de  ces  deux  eglises,  dans  une  mission 
composee  de  blancs  et  de  peaux  rouges,  vivant  cote  a  cote  dans  une  constante  amitie, 
indique  1'esprit  qui  chez  nous  animait  1'Eglise  et  1'Etat.  La  colonisation  fran9aise  a  ete 
un  bienfait  pour  les  indigenes,  tandis  que  celle  de  1'Augleterre  a  ete  pour  eux  une 
calamite.  Leur  instinct  ne  se  trompait  pas  quand  il  leur  f'aisait  voir  dans  les  Fran9ais  des 
freres  et  des  amis,  et  dans  les  Anglais  des  indifferents  ou  des  emu-mis.  Ceux-ci  out  eu  a 
souffrir  davautage  de  leur  barbarie,  preeisement  parce  qu'ils  n'ont  cherche  a  se  les  con- 
cilier  que  lorsqu'ils  y  out  ete  pousses  par  leur  propre  interet.  Coii9oit-on  apres  cela  qu'on 
nous  fasse  un  reproche  de  ne  pas  avoir  mieux  reussi  a  humauiser  les  sauvages,  tout  eu 
avouant  que  leur  genie  etait  refractaire  a  la  civilisation  ?  Nos  pionuiers  et  uos  mission- 
naires  u'out-ils  pas  pousse  I'heroisme  et  la  perseverance  jusqu'a  leurs  limites  ?  S'il  y  a  res- 
pousabilite  quelque  part,  ne  retombe-t-elle  pas  de  tout  sou  poid.s  sur  ceux  qui,  au  lieu  de 
seconder  leurs  efforts,  out  plutot  cherche  a  les  entraver  ? 

De  Truro  a  Windsor  le  trajet  eu  voiture  le  long  de  la  baie  de  Fuudy  peut  se  faire  en 
quelques  heures  ;  mais  il  n'y  a  de  communication  par  voie  ferree  qu'en  passant  par 
Halifax. 

VII 

8  octobre.  —  Kentville,  a  sept  milles  de  Grand-Pre,  anuiversaire  du  premier  embarque- 
ment  des  Acadiens.  Keutville  est  un  village  agreablement  situe  sur  les  bords  de  la 
riviere  Coruwallis  qui  se  jette  dans  le  bassiu  des  Mines.  Hier  au  soir,  en  descendant  a  la 
gare,  j'ai  fait  1'heureuse  rencontre  de  M.  Lyon,  irlaudais  d'origine,  qui  a  ve.-u  lougtemps 
tout  aupres  de  Grand-Pre,  dans  la  ville  naissaute  de  Wolfeville.  II  est  familier  avec  tous 
les  souvenirs  qui  se  rattacheut  a  Grand-Pre. 

Je  commaude  une  voiture  et  je  profite  de  1'ofFre  qu'il  me  fait  de  m'accompagner. 

Le  soleil  levant  commen9ait  a  dissiper  une  brume  epaisse  qui  s'etait  levee  pendant  la 
nuit  de  la  baie  de  Fundy,  et  faisait  presager  une  journee  claire  et  agreable. 

L'aspect  general  du  pays  est  bien  different  de  celui  que  presente  le  fond  de  la  baie. 
Les  hauteurs  qui  lui  servent  ici  de  contreforts  sont  tres  bieii  accent uees  et  sont  rayees  de 
ravins  au  fond  desquels  coulent  plusieurs  rivieres  qui  se  jettent  dans  le  bassin  des  Mines  : 
la  riviere  aux  Canards,  celle  des  Habitants  et  celle  de  Gaspareaux  gardeut  encore  leurs 
noms  acadiens. 

On  a  dit  avec  raison  que  ce  littoral  qui  comprend  les  trois  comtes  d'Annapolis,  Kings 
et  Hants,  est  le  jardin  des  Provinces  Maritimes.  On  peut  en  effet  traverser  ces  trois 
comtes  presque  sans  sortir  des  vergers.  Outre  les  cerisiers,  les  pruniers  et  les  poiriers,  les 
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plus  belles  varietes  de  pommes  y  r£ussissent  admirablement.  De  chaque  cote  du  chemin 
que  nous  suivons,  d'inuombrables  pommiers  sout  charges  a  se  rompre  de  fruits  superbes. 
Oertainps  varietes,  telles  que  la  pomme  Beliveau,  portent  encore  le  Horn  des  Acadiens  qui, 
lea  premiere,  les  out  cultivees.  Des  la 'fin  du  dix-septieme  siecle,  les  arbres  fruitiers  etaient 
une  des  grandes  ressources  du  pays. 

"  II  y  a  des  endroits,  ejrivait  Diereville  en  1700,  aussi  bieii  plautes  de  pommiers  qu'en 
Normandie. " 

Comrae  nous  descendions  la  declivite  au  bas  de  laquelle  s'elevaient  1'eglise  et  le  vil- 
lage de  Grand-Pre,  le  soleil  achevait  de  disperser  les  brumes  a  1'horizou,  et  diamantait  les 
eaux  du  bassin.  A  notre  gauche  le  cap  Blomedon,  1'aucien  cap  Dove  des  Francais,  dont  la 
falaise  roussatre,  a  demi  deboisee,  s'allonge  pour  former  1'anse  des  Mines,  se  degageait  len- 
tement  dt-s  buees  blanches  qui  iiottaient  a  sou  sommet  et  a  1'embouchure  des  rivieres  aux 
Canards  et  des  Habitants,  tandis  qu'a  une  demi-lieue  vers  la  droite  la  riviere  Gaspareaux 
etalait  en  serpcntant  dans  la  plaint',  sous  un  ciel  eclatant,  la  surface  argeutee  de  ses  caux, 
quVlle  degorgeait  avec  la  martv  baissante  dans  1'eutree  du  bassin.  Au-dessus  du  vaste 
plateau  qui  a  don  116  son  nom  a  Grand-Pre,  et  qui  n'a  pas  moins  de  deux  ou  trois  milles  de 
longueur  stir  une  largeur  de  plus  d'un  millc,  erraient  de  petits  images  isoles,  semblables  a 
un  tronpeau  de  brebis  paissant  dans  1'axur  du  ciel. 

Quand  on  est  descendu  au  bas  de  la  colline  sur  laquelle  est  groupe  le  village  de 
Wollfvillc,  on  a  deYant  soi  une  campagne  tranquille  et  solitaire  comme  aux  jours  des 
Acadiens.  La  Grand'Pree,  en  ton  ire  de  ses  puissantes  digues  est  toujours  une  commune  qui 
sert  de  p&turage  aux  bi-.stiatix,  dont  on  api-r^oit  des  groupes  dissemines  9a  et  la  dans  le 
lointain. 

Le  chemin  qui  conduisait  au  village  est  marque  par  une  rangee  de  saules  tres  anciens. 
Une  autre  rangee  plus  ancienue  encore  traverse  le  terrain  qui  appartenait  a  1'eglise.  Uu 
de  ces  saules  que  j'ai  eu  la  curiosite  de  mcsurer  u'a  pas  moius  de  vingt  pieds  de  circonf6- 
rence.  Quoique  la  croissance  de  cette  espece  d'arbres  soit  rapide,  il  n'y  a  cepeudant  pas  de 
doute  que  ceux-ci  n'aient  ete  temoins  des  scenes  de  1'expulsion. 

Le  site  qu'occupaient  1'eglise  et  ses  dependances  est  redevenu  uu  champ  desert.  Le  sol 
a  ete  nivele  et  1'herbe  pousse  drue  autour  des  pierres  que  la  charrue  a  arrachees  aux 
fondations. 

Le  seul  ouvrage  de  main  d'homme  qui  ait  ete  respecte  est  un  puits,  d'ou  Ton  tire  une 
eau  excellt-ute,  et  qui  servait  a  1'usage  de  la  mission. 

Quoique  le  site  soit  charmant,  aucun  des  nouveaux  occupants  n'a  voulu  s'y  batir,  soit 
que  ce  lieu  rappelat  trop  vivement  des  souvenirs  qu'on  u'aimait  pas  a  reveiller,  soit  que 
Ton  craignit  que  ce  sejour  ne  portat  point  bouheur.  Au  dire  de  mon  guide,  les  gens  de 
1'endroit  ne  parlent  pas  volontiers  de  ceux  qui  les  out  precedes,  et  j'ai  trouve  moi-meme 
fort  peu  commuuicatifs  ceux  que  j'ai  iuterroges. 


VIII 

Pour  Men  connaitre  quelle  §tait  la  position  des  Acadiens  dans  la  Nouvelle-Ecosse,  a  la 
date  de  leur  expulsion,  il  est  necessaire  de  remonter  jusqu'au  traite  d'Utrecht  (1713). 
D'aprit  ce  traite,  1'Acadie  etait  cedee  par  la  France  a  1'Augleterre,  et  les  colons  fraufais  de 
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cette  province,  qui  reput  alors  le  uom  de  Nouvelle-Ecosse,  passaient  sous  la  couronne 
d'Angleterre.  Mais  par  une  clause  speeiale  du  traite,  le  libre  exercice  de  la  religion  catho- 
lique  etait  garanti  aux  Acadiens,  et  une  aniiec  de  delai  etait  accordee  a  ceuxd'entre  eux  qui 
prefereraient  se  retirer  de  la  province.1  Pen  de  jours  apres  la  signature  du  traite  ( 11  avril 
1713),  la  reiue  Anne  enleva  cette' restriction  et  prolongea  le  delai  indefiniment. 2 

Le  serment  d'allegeauce  qne  leur  fit  preter  1'uii  des  premiers  gouverneurs  d'Annapolis, 
le  general  Richard  Philipps,  couteuait  la  condition  expresse  qu'ils  ne  porteraient  pas  les 
armes  centre  les  Fraii9ais  ni  centre  les  sauvages.  Cette  condition  lui  parut  necessaire 
pour  engager  les  Acadiens  a  rester  attaches  a  la  province,  dont  ils  etaient  les  seuls  habi- 
tants. De  la  le  nom  de  neittres  (  French  neutrals)  qui  leur  fut  donne  dopuis. 

II  etait  facile  de  prevoir  qu'un  pareil  regime  ne  pouvait  aboutir  qu';Vdes  resultats 
funestes  pour  le  petit  peuple  naissant,  qui  se  trouvait  ainsi  place  entre  deux  puissances 
rivales,  toujours  pretes  a  en  venir  aux  mains,  et  qui  ne  manqueraient  pas  de  se  disputer  sa 
neutralite.  II  etait  fatalement  destine  a  etre  victime  ;  mais  son  infortune  a  depasse  toute 
prevision. 3 

Quoique,  en  general,  le  joug  des  gouverneurs  anglais  ne  fut  pas  severe,  cependant 
quelques-uns  d'entre  eux  molesterent  les  Acadiens  et  les  mecontenterent  par  des  actt-s 
arbitraires,  principalement  en  entravani,  leurs  missionnaires  dans  1'exercice  legitime  de  leur 
miuistere.  Ainsi  on  voulut  les  forcer  a  rejeter  1'autorite  de  I'eveque  de  Quebec,  de  qui  ils 
relevaient,  et  a  violer  par  la  les  regies  les  plus  elementaires  de  la  hierarchic  catholique  '  On 
alia  jusqu'a  vouloir  disposer  des  cures,  a  deplacer  des  cures  et  a  les  remplacer  pur  d'autres. 
Ainsi  le  P.  Felix  Pain,  cure  des  Mines,  s'etant  attire  la  disgrace  du  gouverneur  Armstrong, 
espece  de  maniaque  qui  fiuit  par  se  suicider,  celui-ci  prit  sur  lui  de  1'enlever  de  sa  cure  et 
de  nommer  a  sa  place  le  P.  Isidore,  moine  recollet  i'rappe  d'interdiction,  qu'il  aurait  inain- 
tenu  dans  ce  poste,  si  les  paroissieus  des  Mines  ue  s'etaieut  revokes  et  u'avaient  chasse  cet 
intrus.  * 

On  avait  aussi  empeche  les  Acadiens  de  batir  de  nouvelles  eglises  et  de  reparer  les 
anciennes.  On  en  avait  meme  demoli  quelques-unes  :  a  la  Pree-Ronde  de  Port-Royal 
entre  autres.  Certains  gouverneurs  voulureut  memo  imposer  des  lois  aux  missionnaires 
jusque  dans  1'administration  des  sacrements  de  1'eglise. ''  Ainsi,  par  exemple,  le  gouver- 
neur Mascarene  ecrivit  des  lettres  de  menaces  a  1'abbi  Desenclaves,  parce  qu'il  avait 
refuse  1'absolution  a  des  individus  qui  refusaient  de  faire  les  restitutions  auxquelles  ils 
etaient  obliges. 

1  Archives  de  la  Nouvdle-Ecosse,  p.  12.  2  Idim,  p.  15. 

:1  Le  second  gouverneur  anglais  &  Port-Royal,  le  colonel  Vetch,  6valuait  en  1713  la  population  acadionne  a 
deux  mille  rinq  cents  dmes.  "  Les  Fnuicais,  ^mvait-il  aux  lords  du  commerce,  sont,  avec  lea  sauvages,  les 
seuls  habitants  de  ce  pays  ;  et,  comme  ils  out  contract^  des  mariages  avec  les  sauvtiges  qui  .-out  de  nieine  religion, 
ils  ontsureux  une  puissante  influence.  Cent  Fran^ais,  nes  dans  le  pays,  parfaitement  accoutumes  comme  ils  le 
sont  aux  for£ts,  habiles  a  marcher  en  raquettes  et  a  conduire  des  canots  d'^corce,  sont  de  plus  Brando  valeur  et  d'un 
plus  grand  service  quo  cinq  cents  hoinme.t  nouvellement  arrives  d'Euiope.  II  faut  en  dire  autant  de  leur  habilet^ 
a  la  pfiche  et  a  la  culture  du  sol.  "  —  Archives  de  la  Nourellc-Ecosfe,  p.  6. 

*  Archives  de  I'archcvecht  de  Quehcc, —  Toutes  ces  archives  ont  et6  compuls6es,  et  celles  du  s^minaire  de  Quebec, 
qui  Pont  deja  et^  en  partie,  le  seront  entierement  avant  la  publication  definitive  de  ce  travail. 

5  Dficumcnt*.  notes  et  traditions  sur  I'Acadie  recneillis  par  M.  Sassoville,  curt  de  Sainte-Foye.  —  Je  suis  redevable 
&  M.  I'abW  Sasseville,  qui  s'occupe  depuis  de  longues  anuses  de  1'histoire  du  Canada,  d'une  foule  de  precieux  rensei- 
gnemenls  sup  I'Acadie.  —  Archinn  de  la  Nuunlle-Ecosse  —  passim. 

6  Hiatoire  de  la  A'ourelle-Ecoste,  par  B.  Murdoch,  v.  I,  p.  409. 
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Ces  precedes  vexatoires  firent  naitre  des  defiances  dont  profiterent  les  emissaires  fran- 
pais  ponr  engair-'r  une  partie  des  Acadiens  a  violer  la  ueutralite  qu'ils  avaient  promise. 
(V  fut  la  le  comnicn'vment  des  interminables  querelles  au  sujet  du  serment,  qui  allereut 
toujours  en  s'envenimant  jusqu'a  la  catastrophe  de  1755. 

Le  gouverneur  Cornwallis  et  ses  suocesseurs  mirent  •  en  oeuvre  toutes  les  mesures  de 
persuasion  et  de  menaces,  pour  arraoher  aux  Acadiens  un  serment  sans  reserve. 

II  faut  bien  se  rappeler  quelles  etaient  les  lois  dela  Grrande-Bretagne  contre  les  catho- 
liques  a  cette  date,  et  sous  quel  joug  etaieut  alors  courbes  les  Irlaudais,  pour  saisir  toutes 
les  consequences  quo  pouvait  eutrainer  un  tel  serment.  Les  missiounaires  des  Acadieus, 
•rardiens  de  leur  foi,  n'etaient-ils  pas  justifiables  de  manifester  leurs  craintes  &  ce  sujet? 
Poiivuient-ils  ineme,  en  conscience,  ue  pas  leur  en  faire  voir  les  dangers?  ' 

Ce  fut  pour  mt'ttre  un  terme  a  toutes  ces  vexations,  et  aussi  pour  obeir  aux  sollicita- 
t ions  qui  leur  etaient  faites  de  venir  s'etablir  au  Canada  que,  au  printemps  de  1*750,  les 
A' -adieus  adresserent  au  gouverneur  Cornwallis  une  requete  pour  demauder  1'autorisa- 
tion  dc  quitter  la  province. 

C'etait  le  si'iil  parti  raisonnable  qu'ils  avaient  a  suivre,  puisque  d'une  part  ils  ne 
voulaii-nt  pas  prendre  plus  d'eugagemeuts  vis-a-vis  du  gouvernement  anglais  que  n'en 
avaient  pris  leurs  peres,  et  que  de  1'autre  on  exigeait  d'eux  des  formules  de  serment  de  plus 
en  plus  seven's. 

Le  gouverneur  repondit  qu'ils  n'avaient  qu'a  se  conformer  aux  reglemeuts  etablis 
dans  la  province  pour  les  personnes  desirant  en  sortir,  c'est-a-dire  qu'a  se  munir  de  passe- 
ports  ;  « t  "  qu>*  rien  ne  I'empeelierait  d'accorder  de  tels  passeports  a  tous  ceux  qui  lui 
en  demanderaient."  Cc  cons"ntement,  qui  etait  un  aveu  e;'latant  dela  justice  de  leur 
demande,  n'etait  au  fond  qu'un  leurre  destine*  a  dissimuler  un  refus  reel,  que  le  gouver- 
neur n'osait  afiirnicr  tout  hunt  de  crainte  de  voir  les  Acadiens  lui  e;-happer. 

II  ajoutait  dans  sa  reponse  que,  pour  le  moment,  il  ne  pouvait  pas  accorder  de  passe- 
ports,  qu'il  fallait  attcndre  que  la  paix  fut  retablie  dans  la  province.  Mais,  continuait-il, 
vous  pouve/.  vous  en  reposer  sur  ma  parole  ( you  can  rely  upon  my  word ) :  aussitot  que  la 
trnnquillit6  sera  retablie,  nous  donnerons  des  passeports  a  tous  ceux  qui  en  demanderont." 

Dans  le  reste  de  sa  reponse,  il  employait  tour  a  tour  la  persuasion  et  les  menaces  pour 
les  retenir.  '  Mes  amis,  leur  disait-il  entre  autres  choses,  du  moment  que  vous  avez 
declare  votre  desir  de  partir  et  de  vous  soumettre  a  un  autre  gouveruement,  notre  determi- 
nation a  ete  de  n'empecher  personne  de  suivre  ce  qu'il  s'imagine  etre  son  int6ret...  Mais 
nous  vons  avouons  franchement  que  votre  determination  de  partir  nous  fait  de  la  peine. 
Nous  connaissons  bien  votre  industrie  et  votre  temperance,  et  nous  savons  que  vous  n'etes 
adonnes  a  aucun  vice,  ni  a  aueuue  debauche....  Vous  possedez  les  seules  terres  cultivees 
de  la  province ;  elles  produiseut  assez  de  grain  et  nourrisseut  assez  d'auimaux  pour  suffire 
4  toute  la  colonie....  Cette  province  est  votre  pays  ;  vous  et  vos  peres  1'avez  cultivee  ;  natu- 
rellement  vous  devriez  jouir  des  fruits  de  votre  travail."  2 

Le  gouverneur  concluait  en  leur  rappelant  1'obligatiou  de  prater  serment,  mais  sans 
o*er  1'exiger  de  fait,  de  crainte  de  les  voir  partir ;  puis  il  leur  defendait  de  faire  des 

1  Le  «ennent  du  Test  ne  fut  nlx.H  dans  la  Nouvelle-Eooeso  qu'en  1827.  Ce  fut  Halihurton,  #lu  par  les  Acadiena 
do  eonit*  do  Clare  (  Uie  Sainte-Marie  )  qui  le  fit  alxjlir.  II  faut  lire  lo  lieau  portrait  qu'il  fit  des  Acadieua  et  de  leur 
mis*ioniiairv,  1'abb^  Sigogne,  dans  IB  discour^  qu'il  prouon^a  &  cette  occasion. 

1  Archirtt  de  la  NawtUe-Ecoirt, p.  130et  suivantes. 
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assemblies  sans  une  permission  speciale.  Eafin  il  leur  declarait  que  ceux  qui  s'eloigne- 
raient  ne  pourraient  emporter  aucun  de  leurs  effets  avec  eux,  et  que  tous  leurs  biens 
seraient  confisques. 

En  d'autres  termes,  c'6tait  les  declarer  prisonniers.  C'etait  aussi  violer  ouvertement 
la  clause  XIV  du  traite  d'Utrecht,  ou  il  etait  "  expressement  pourvu  a  ce  que  les  sujets  du 
roi  de  France  auraient  la  libertede  se  retirer  en  aucun  lieu  qu'ils  jugeraient  couvenables, 
avec  tous  leurs  efFets  mobiliers."  -  On  a  vu  que  le  terme  d'un  an,  d'abord  fixe,  avait  ete 
prolonge  indefiuiment  par  la  reine  Anne. 

La  repouse  du  gouverneur  Cornwallis  conteuait  cependant  deux  aveux  qu'il  est  tres 
important  de  noter,  parce  qu'ils  sont  une  confirmation  du  traite.  D'abord  il  reconnaissait 
pleiuemeut  le  droit  qu'avaient  les  Acadiens  de  quitter  la  province  ;  eusuite  il  engageait  sa 
parole  de  les  laisser  partir  des  le  premier  moment  favorable. 

Les  Acadiens  ne  se  faisaient  guere  illusion  sur  cette  derniere  condition.  Us  voyaient 
clairement  que  le  gouverneur  ne  cherchuit  qu'a  gagner  du  temps.  Aussi  poursuivirent- 
ils  leurs  demarches.  Frustres  de  ce  cote,  ils  s'adresserent  a  la  cour  de  Fiance,  ou  ils  liront 
parvenir  leurs  requites.  Le  roi  et  ses  ministres  finirent  par  s'en  emouvoir,  et  1'ambas- 
sadeur  de  France  a  Londres  fut  charge  au  mois  de  mai  1755  de  proposer  au  roi  d'Angle- 
terre  d'accorder  trois  ans  aux  habitants  frai^ais  de  la  peniusule,  pour  s'en  eloigner  avec 
leurs  effets,  et  de  leur  douner  tous  les  moyens  necessaires  pour  faciliter  ce  transport. 

Le  roi  d'Angleterre  ne  crut  pas  devoir  acceder  a  cette  demande,  doiiuaut  pour  raison 
que  ce  serait  pricer  la  Grande-Bretugne  d'vn  Ires  grand  nombre  de  sujtts  utiles. 

II  faut  reudre  cette  justice  au  cabinet  de  Londres  que,  en  communiquant  au  gouver- 
neur de  la  Nouvelle-Ecosse  ce  refus  de  laisser  emigrer  les  Acadiens,  il  lui  enjoignait 
"  d'user  de  la  plus  grande  precaution  et  de  la  plus  graude  prudence,  de  peur,  ajoutait  la 
"  depeche,  que,  par  leur  depart,  le  roi  de  France  ue  profitat  d'uii  si  grand  uombre  de  sujets 
"  utiles." 

On  verra  par  ce  qui  va  suivre  de  quelle  maniere  le  gouverneur  Lawrence,  second  sue- 
cesseur  de  Cornwallis,  executa  les  ordres  du  cabinet  de  Loudres. 


IX 

Quelques  historiens  ont  voulu  nier  que  la  convoitise  des  colons  anglo-americains  ait 
ete  une  des  causes  de  1'expulsion  des  Acadiens  ;  mais  il  n'y  a  qu'a  ouvrir  la  collection  des 
documents  officiels  de  la  Nouvelle-Ecosse  pour  en  trouver  la  preuve  : 

"  Ils  possedent  les  meilleures  et  les  plus  grandes  terres  de  cette  province,  ecrivait  en 
1754  le  gouverneur  Lawrence  *  aux  lords  du  commerce,  et  je  ne  puis  m'empdcher  de 
penser  qu'il  serait  beaucoup  mieux,  s'ils  refusent  de  preter  serment,  qu'ils  en  fussent 
chasses."  2 

D'autre  part,  les  lords  du  commerce  lui  repondaient  le  20  octobre  suivant  : 


1  Lawrence  avait  6t6  notnm6  lieutenant-gouverneur  de  la  Nouvelle-Ecosse  en  1754. 

•  They  possess  the  best  and  largest  tracts  of  land  in  the  Province. . .  I  cannot  help  being  of  opinion  that  it 
would  be  much  better,  if  they  refuse  the  oaths,  that  they  were  away.  —  Extract  from  a  letter  of  Governor  Laurence 
to  Lords  of  trade,  August  1st,  1754.  —  Selections  from  the  Public  Documents  of  the  Province  of  Nora  Scotia,  p.  213. 
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"Si  le  jage  en  chof  est  d'opiuion  qu'en  refusant  de  preter  serment  sans  reserve,  cm  en 
desert  ant  leurs  etablisseraeuts  pour  se  joiudre  anx  Fraupais,  ils  out  forfait  a  leur  litre  de 
propriete,  nous  desirerions  que  des  mesures  efficaces  fussent  prises  pour  mettre  a  execution 
par  nu  precede  legal  une  telle  forfaiture,  afin  de  vous  mettre  en  moyen  de  conceder  leurs 
terres  a  toutes  personnes  desirant  se  fixer  eii  cet  endroit,  ou  nous  crayons  qu'un  etablisse- 
ment  serait  d'nne  grande  utilite,  s'il  pouvait  etre  effectue  dans  1'etat  actuel  des  choses  ; 
et  comme  M.  Shirley  '  a  insinue  dans  uue  lettre  a  Lord  Halii'ax  qu'il  est  probable  qu'on 
ffourrtiit  se  procurer  tin  nombre  considerable  if  habitants  de  la  Nouvelle-Angleterre  pour  s'y  etablir, 
vous  ferie/.  bien  de  le  consnlter  sur  ce  sujet."  ' 

Si  les  colons  ameriaiins  ne  sont  pas  venus  s'emparer  des  terres  des  Acadiens  imme- 
diateiiifiit  apres  leur  expulsion,  c'est  qu'il  etait  trop  dangereux  de  s'y  fixer  a  cause  du 
voisinage  de  ceux  des  habitants  qui  s'etaient  refugies  dans  les  bois  avec  les  sauvages.3 

La  chute  du  fort  Deausejour,  qui  mit  presque  toute  la  presqu'ile  aux  mains  des 
Anglais,  decida  du  sort  des  Acadiens.  Quoiqu'on  en  ait  dit,  la  prestatioii  du  sermeut 
qu'on  avait  ivsse  de  leur  demander  ne  les  aurait  pas  sauves  ;  car  elle  ne  leur  cut  arrache 
du  ctcur  ni  leur  attachement  a  leur  religion,  ni  leurs  sympathies  pour  les  Fraii9ais.  Au 
fond  ce  fut  la  leur  grand  crime,  qualilie  par  les  uns  de  funatisme,  par  les  autres  ftliero'isme, 
si-Ion  le  point  de  vue  ou  cliacun  se  place.  La  preuve,  c'est  que  ceux  d'entre  eux  qui 
avaient  prcte  serment  ne  furent  pas  plus  epargues  que  les  autres  ;  ils  furent  comme  eux 
condamnes  a  la  deportation. 

Detestcs  par  les  Anglais,  contre  lesquels  un  certain  nombre  d'entre  eux  etaient  tou- 
jmirs  plus  on  moins  prets  a  se  liguer  rnalgre  leurs  interets,  delaisses  par  les  Frai^ais  du 
moment  que  cetix-ci  ne  pouvuiciit  plus  s.1  s.-rvir  d'eux  comme  d'instruments,  ils  n'avaient 
de  veritable*  amis  que  les  missioniiaires,  dont  les  conseils  leur  paraissaient  les  plus  desin- 
(eresses.  1't'iit-on  leur  reprocher  d'avoir  eu  completement  tort  en  ecoutant  leurs  avis  ? 

Les  missioniiaires  n'oiit-ils  pas  ete  les  souls  qui  leur  soient  restes  fideles  dans  leur 
malh-'ur?  l>'al)l)t''  Maillard,  par  exemple,  1'un  des  plus  remarquables,  u'a-t-il  pas  continue 
a  servir  ceux  qui  s'etaient  rel'ugies  dans  les  parages  du  golfe  ?  N'est-il  pas  mort  au  milieu 
d'enx,  use  de  fatigues  et  de  privations  ?  ' 

L'abbe  Deseuclaves  u'a-t-il  pas  ve^u  dans  les  bois  avec  ceux  qui  avaient  cru  trouver 


1  Ciouvcrneur  du  Massachusetts. 

...  If  thn  Chief  Justice  should  b«  of  opinion  that,  by  refusing  to  tako  tlie  oaths  without  a  reserve,  or  by 
dwertinj:  their  svttlemfiits  tn  join  the  French,  they  have  forfeited  their  Title  to  their  Lands,  we  could  wish  that 
pm|«r  measures  were  |»MSIH-.I  for  carrying  such  forfeiture  into  execution  by  legal  process,  to  the  end  that  you 
might  l»e  enabled  to  };rant  tliom  to  any  |<erson  desirous  of  settling  there,  were  we  apprehend  a  settlement  would  be 
so  groat  utility,  if  it  could,  as  Mr.  Shirley  has  hinted  in  a  letter  to  the  Earl  of  Halifax,  that  there  is  a  probability  of 
getting  a  considerable  number  of  People  from  New-England  to  settle  there,  you  would  do  well  to  consult  him 
upon  it.  —  fotract  from  a  Utter  of  Lordtof  Trade  and  Itantationt  to  Governor  Lau-renc(,  Whitehall,  October  29th, 
1754,  p.  237. 

•  Ce  n'eUit  pas  le  desir  qui  faisait  defaut.    Joshua  Winslow  ecrivait  du  fort  Lawrence  au  colonel  Winslow  en 
date  du  23  (*ptembre  1755  :  "  You  have  a  fine  Parcel  of  Stock.     ( C'est  ainsi  qu'il  dcsignait  les  captifs  acad  ens  ). 
I  wi»h  they  were  Equally  Distributed  among  a  number  of  Good  Faaiilys  and  the  Lands  uxll  Settled."  —  Jnnrnnl 
ducvlunrl  Wiittl'nc;  rxtraitt ptililit* par  la  Xocittt  Hinbiriipu  de  la  Nowclle-Ecosfr,  v.  Ill,  p.  139. 

Cetto  convoilwe  datait  d'un  demi-sierle  ;  elle  avail  ete  1'un  des  motifs  qui  avaient  engage,  en  1710,  les  provin- 
de  U  Nouvvlle-Angleterre  a  s'enroler  dans  1'expedition  de  Nicholson  contre  Port-Royal.  —  Collection!  oj  .\«r>i 
Scotia  Historical  Kucut,/,  \.  IV,  p.  22. 

•  A  Halifax,  ou  il  mourut  en  1768,  il  ful  assirt^  A  sea  derniere  uioinente  par  des  Acadiens  et  des  sauvages. 
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une  retraite  du  cot6  du  Cap-Sable,  jusqu'a  ce  que,  traqu6  par  les  Anglais,  il  eut  6t6  fait  pri- 
sounier  avec  les  siens  et jete  sur  les  cotes  de  la  Nouvelle-Angleterre  ? 

Et  1'abbe  Leloutre  lui-meme,  dont  la  conduite  fut  inexcusable  a  certains  egards,  et 
qui  s'attira  les  justes  reproches  de  son  evSque,  n'eut-il  pas,  du  moins,  le  merite  de  payer 
de  sa  personne,  d'exposer  sa  vie  bien  des  fois  pour  ses  ouailles  ?  '  Si  les  Acadiens  1'a- 
vaient  ecoute  lorsqu'il  les  pressait  d'emigrer,  lorsqu'il  leur  disait  qu'ils  etaient  sur  un 
volcan,  qu'ils  n'avaient  pas  de  pires  eunernis  que  ceux  qui  les  entretenaient  dans  une 
fausse  securite,  n'auraient-ils  pas  echappe  a  la  deportation  ?  Et,  au  moment  de  la  crise,  si 
sa  bravoure  et  son  infatigable  energie  eussent  ete  secondes  par  Vergor,  n'aurait-il  pas  pu 
rallier  les  Acadiens  et  les  sauvages  des  environs  de  Beausejour,  empecher  la  chute  de  ce 
fort,  et  par  la  meme  rendre  impraticable  1'attentat  des  Mines?  A  son  retour  en  France, 
apres  sa  captivite  en  Angleterre,  n'a-t-il  pas  passe  le  reste  de  ses  jours  a  reunir  les  Acadieus 
disperses  dans  les  ports  d' Aglet erre  et  a  les  former  en  paroisse  a  Belle-He  en  mer  ? 

II  est  risible  de  lire  les  attaques  dirigees  dans  le  temps  et  aujourd'hui  memo  centre 
les  missionnaires  des  Acadiens.  On  leur  a  fait  un  crime  impardonnable  de  leur  attache- 
ment  a  la  France,  et  d'y  avoir  exhorte  les  Acadiens.  Quelques-uns  out  sans  doute  manque 
de  prudence  et  ont  pousse  trop  loin  leur  zele  patriotique  :  leur  devoir  leur  imposait  une 
certaine  reserve ;  mais  n'etait-ce  pas  une  intolerable  tyrannic  que  d'exiger  d'eux  davantage  ? 
Les  Prussiens  de  nos  jours  tienneut  une  main  de  for  sur  le  clerge  de  1'Alsace-Lorraine  ; 
mais  qui  songe  a  faire  un  crime  a  celui-ci  de  rester  fidcle  a  la  France,  et  d'entreteuir  le 
peuple  dans  ce  sentiment  ? 

II  faut  lire  les  documents  rclatifs  a  1'Acadie  pour  se  faire  une  idee  des  tracasseries  et 
des  iusultes  auxquelles  etaient  soumis  les  missionnaires.  Outre  un  serment  severe  qu'ou 
exigeait  d'eux,  ils  etaieut  soumis  a  un  espionnage  coutiuuel,  et  ils  n'avaient  pas  meme  la 
liberte  de  sortir  de  la  province  sans  uu  permis  special. 

C'etaient  des  homines  moderes, 2  ecrivait  d'eux  en  1791  un  des  agents  les  plus  actifs 
de  la  deportation,  1'honorable  Brook  Watson.  Et  cependant,  sur  une  vingtaine  de  mis- 
sionnaires qu'eurent  les  Acadiens  de  1713  a  1755,  huit  furent  bannis  et  plusieurs  autres 
jetes  en  prison. 

L'eveque  de  Quebec,  dont  le  clerge  etait  peu  uombreux,  avait  toutes  les  peinos  du 
monde  a  euvoyer  des  pr^tres  dans  ces  ergastules  de  la  Nouvelle-Eeosse.  Le  clerge  qui 
trouvait  un  miuistere  pastoral  beaucoup  plus  facile  au  Canada,  refusait  de  s'y  rendre  ;  et 
1'eveque  avait  fiui  par  declarer  qu'il  n'euverrait  plus  de  missiounaires  chez  les  Acadieus. 
Ce  ne  fut  qu'a  force  de  supplications  de  leur  part  qu'il  cousentit  a  s'occuper  d'eux  plus 
longtemps. 


X 

Lorsque,  apres  la  prise  de  Beausejour,  Monckton  communiqua  au  colonel  Winslow,  les 
instructions  secretes  qu'il  avait  re9ues  du  gouverneur  Lawrence  pour  1'expulsion  des 
Acadiens,  les  Anglo- Americains  etaient  sous  1'impression  toute  vive  de  l'humiliantedefaite 


1  Le  gouverneur  Cornwallis  avait  ofiert  cent  livres  sterling  pour  sa  tete. 
*  C-Meclions  of  the  Nova  Scotia  Historical  /Society,  v.  II,  p.  150. 
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de  Braddook  a  Monongahela.  Les  alarmes  et  le  surcroit  d'animosite  qu'avait  excit6s  ce 
desastre  expliqnent  en  partie  la  maniere  barbare  dont  cet  ordre  fut  prepar£  et  execut6. 

Mais  il  faut  bien  avoner  aussi  qu'il  elail  difficile  de  trouver  un  groupe  d'hommes 
mienx  faits  pour  tramer  et  accomplir  une  telle  entreprise :  chefs  et  soldats  etaieut  animes 
dn  meme  esprit.  Lawrence,  qui  en  fut  le  principal  organisateur,  s'est  peint  lui-meme  dans 
nne  proclamation  signee  de  sa  main  en  1756.  Par  cette  proclamation,  il  promettait  une 
recompense  de  treute  livres  sterling  pour  chaque  prisonnier  sauvage,  du  sexe  masculiu, 
au-dessus  de  seize  ans,  amene  vivant ;  vingt-cinq  livres  pour  chaque  scalpe  de  guerrier 
sanvage  et  la  meme  somme  pour  chaque  suvragesse  ou  enfant  amene  vivant.1  C'etait  le 
meme  Lawrence  qui  reprochait  aux  Acadiens  de  lui  enlever  I'amiti6  des  sauvages. 

Murray,  dont  on  ccnnaitra  le  caractere  par  la  suite  de  ce  recit,  ecrivait  a  Winslow  en 
lui  parlant  des  troupes:  "  Vous  savez  que  nos  soldats  detesteut  les  Acadiens,  et  que,  s'ils 
peuvent  settlement  trouver  un  pretexte  pour  les  tuer,  ils  les  tueront."  2 

Embarqiiti  le  14  aoiit,  a  Beausejour,  avec  iiu  detachemenl  de  trois  cent  treize  miliciens 
de  la  Nouvelle-Angleterre,  Winslow  desccndit  la  baie  de  Chignectou,  et,  profitant  de  la 
maree,  penetra  dans  le  1>assin  des  Mines,  ou  il  vint  Jeter  1'ancre  en  face  de  Grand-Pre. 

Le  veteran  umericain,  qui  avail  accept e  cette  mission  indigne  d'un  soldat,  n'avait  pas 
IVmif  tranquille,  <  ar  il  avail  la  conscience  du  role  odieux  qu'on  lui  faisait  jouer,  et  de  la 
Hetrissure  qu'il  allail  allacher  a  son  nom.  Plusieurs  passages  de  son  journal  laissent 


1  I/irioirt  dt  In  Kuunllc-Eeomr,  par  1!.  Murdoch,  v.  I,  p.  308. 
'  J-  tmiiil  dt   \\'iiiflon;  p.  107. 

Beamish  Murdoch  dans  son  ilitloirc  dc  In  Nnun-llc-Eco*M,\.  II,  p.  47,  cite  le  jugementde  1'amiral  Knowlos 
"Mats  annlo-americains  qui  cnni[>osuient  la  gurnison  de  Loiiisbourg  ou  il  cominanilait:    He  calls  the  New- 
England  soldiers  lazy,  dirty  and  obstinate:    "  Every  one  I  found,  here,  from  the  generals  down  to  the  corporals, 
were  Millers  <if  rum." 

L'uxtrait  suivant  d'une  lettrc  du  rev.  Hugh  Graham  au  r«5v.  Dr  Brown,  d'Halifax,  dat£e  de  1791,  achevera  de 
fain-  otiiinaltn*  lo  carai-ti-re  ilt-s  S"ldats  amfricains  : 

"  A  party  of  rangers  of  a  regiment  chiefly  employed  in  scouring  the  country  of  the  deluded  French  who  had 
unfortunately  fallen  under  iho  bann  of  British  jwlicy,  came  upon  four  Frenchmen  who  had  all  possible  caution, 
ventured  out  rom  their  skulking  retreats  to  pick  some  of  the  stragisling  cattle  or  hidden  treasure.  The  solitary 
few,  the  pitiable'  four,  had  just  sat  down  weary  and  faint  on  the  banks  of  the  desert  stream  in  order  to  refresh 
themselves  with  some  food  and  rest,  when  the  party  of  Rangers  surprised  and  apprehended  them,  end  as  there 
was  a  bounty  on  Indian  scalps,  a  blot,  too,  on  England's  escutcheon,  the  soldiers  soon  made  the  supplicating  signal 
the  officer's  turned  their  hacks,  and  the  French  were  instantly  shot  and  scalped.  A  party  of  the  Rangers  brought 
in  one  day  25  scalps,  pretending  that  they  were  Indian's,  and  the  commanding  officer  at  the  fort,  then  Col.  Wilmot, 
afterwords  Governor  Wilmot  ( a  poor  tool )  gave  orders  that  the  bounty  should  be  paid  them.  Capt  Huston  who  had 
at  that  time  the  charge  of  I  he  military  chest,  objected  such  proceedings  both  in  the  letter  and  spirit  of  them.  The 
Colonel  told  him,  that  according  to  law  the  French  were  all  out  of  the  French,  that  the  bounty  on  Indian  scalps 
was  according  to :  "  Law,  and  iliat  tho'  the  law  might  in  some  instances  be  strained  a  little,  yet  there  was  a  news- 
"  shy  for  winkin:  at  such  things."  Upon  account,  Huston,  in  obedience  to  orders,  paid  down  £250,  telling  that 
the  "  curse  of  God  should  ever  attend  such  guilty  deeds."  A  considerable  larye  body  of  the  French  were  one  time 
stjrvriiwd  by  a  party  of  the  Rangers  on  Petiooudiac  River;  upon  the  first  alarm  most  of  them  threw  themselves 
into  the  river  and  swam  across,  and  by  way  the  greater  part  of  them  made  out  to  elude  the  clutches  of  these 
bloody  hounds,  tho'  some  of  them  were  shot  by  the  merciless  soldiery  in  the  river.  It  was  observed  that  these 
Rangen,  alutoxt  without  exception,  closed  their  days  in  wretchedness,  and  particularly  a  Capt.  Danks  who  even 
rod«  to  the  extreme  of  his  commission  in  every  barbarous  proceeding.  In  the  Cumberland  insurrection  (lute  war) 
«  *  M  suspected  of  being  "  Jack  on  both  sides  of  the  bush,"  left  that  place,  Cumberland,  in  a  small  jigger  bound 
for  Windsor,  was  taken  ill  on  the  passage,  thrown  down  into  tho  hold  among  the  ballast,  was  taken  out  at 
Windsor,  is  half  dead,  and  had  little  better  than  the  burial  of  the  dog.  Ho  lived  under  a  general  dislike  and 
died  without  any  to  regret  his  death." 


UN  PELERINAGE  AU  PAYS  D'EVANGELINE  43 

entrevoir  les  remords  qui  1'agitaient.  Au  reste,  il  aurait  fallu  avoir  depouille  tout  senti- 
ment humain  pour  n'etre  pas  emu  a  la  pensee  de  tant  de  malheurs  dont  il  allait  etre  un 
des  premiers  auteurs.  Sans  doute,  a  ses  yeux,  les  Acadiens  etaient  de  grands  criminels  ; 
ils  avaieut  resiste  aux  promesses  aussi  bien  qu'aux  menaces  qu'on  leur  avait  faites ;  ils 
etaieut  un  perpetuel  danger  pour  son  pays.  Mais  il  se  disait  aussi  que  leur  entetement, 
qu'il  qualifiait  de  stupide,  avait  pour  mobile  un  sentiment  que  les  hommes  ont  toujours 
respecte  :  celui  de  la  religion  et  du  patriotisme.  II  ne  pouvait  se  dissimuler  qu'il  y  avait 
de  la  sincerite  dans  leur  croyance,  quelque  superstitieuse  qu'elle  lui  parut,  et  dans  leur 
patriotisme  puisqu'ils  y  sacrifiaient  leurs  interets  ;  ct  il  pressentait  que  1'avenir  serait  plus 
severe  pour  sa  conduite  que  pour  celle  de  ses  victimes. 

"  J'en  ai  pesaut  sur  le  cceur  et  sur  les  mains,  ecrivait-il....  J'ai  hate  d'en  avoir  fiui 
avec  cette  besogne,  la  plus  penible  dans  laquelle  j'aie  jamais  ete  employe."  ' 

Autour  de  lui  se  deroulait  une  nature  riante,  ou  tout  respirait  le  calme  et  le  bonheur 
de  la  vie  champetre.  L'horizon  bleuatre  des  montagnes  qui  ferment  au  nord  le  bassin 
des  Mines,  et  les  apres  falaises,  couronnees  de  forets,  du  cap  Blomedon  qui  en  protege 
1'entree,  etaient  uoyes  dans  1'atmosphere  chaude  et  vaporeuse  du  soleil  d'aout.  Li>s  eaux 
du  bassin,  gonflees  par  le  flux,  s'epanouissaient  comme  uno  nappe  de  lumiere,  en  emplis- 
sant  les  digues  et  les  rivieres  aux  Canards,  des  Habitants,  de  G-aspareaux,  dont  les  rivages 
etaient  animes  par  des  groupes  de  jeunes  gens  et  d'enfants  attires  par  la  curiosite. 

Au  bord  de  1'eau  s'etendait  a  perte  de  viie  la  G-rand'Pree,  toute  jaunissante  de  mois- 
sons,  ou  animee  par  les  troupeaux  qui  paissaieut  le  riche  gazon  ;  et  au-dela,  sur  les  pentes 
verdoyantes  des  coteaux  qui  entourent  le  bassin,  etaient  disseminei's  les  maisons  simples 
et  rustiques  des  Acadiens,  avec  les  villages  de  Grrand-Pre  et  de  la  riviere  aux  Canards, 
surmontes  des  clochers  de  leurs  eglises,  qui  se  dessinaient  sur  1'arriere  plan  des  hauteurs 
boisees  qui  eucadrent  1'horizon. 

Les  habitants,  disperses  dans  leurs  champs,  iuterrompaieut  par  intervalle  leurs 
travaux  pour  se  demauder  ce  que  signifiait  1'arrivee  de  ces  nouvelles  troupes  Malgre  les 
vagues  rumeurs  qui  leur  etaient  venues  de  divers  cotes,  ils  lie  soupfonnaient  evidemment 
pas  1'epouvautable  catastrophe  qui  etait  sur  le  point  de  foudre  sur  eux.  Dans  quelques 
jours  cependant,  ce  vallon  si  paisible  et  qui  abritait  taut  de  families  heureuses,  allait 
devenir  le  coin  le  plus  desole  du  moude. 

Winslow  ne  fit  d'abord  que  Jeter  1'ancre  devant  G-rand-Pre  ;  il  remouta  la  riviere 
Pisiquid  ( aujourd'hui  1'Avon  J,  et  debarqua  ses  troupes  au  village  de  Pisiquid  ou  avait  ete 
bad  un  fort  en  palissades  nomme  fort  Edward,  d'ou  le  capitaine  Murray  avait  1'ceil  sur  la 
population  environnaute.  Winslow  fit  dresser  les  teutes  de  ses  soldats  autour  du  fort,  et 
passa  quelques  temps  aupres  de  Murray  pour  concerter  avec  lui  les  moyens  de  preparer  le 
piege  qu'ils  avaient  a  tendre,  sans  eveiller  les  souppons  des  Acadiens  ;  puis  il  redescendit 
a  Grand-Pre. 

En  1'absence  du  missionnaire,  il  fit  venir  quelques-uns  des  principaux  paroissiens, 

1  Things  are  now  very  heavy  on  my  heart  and  hands....  I  impatiently  wait. .  that  once  at  length  we  may  get 
over  this  troublesome  affair,  which  is  more  grevious  to  me  than  any  service  I  was  ever  employed  in. — Journal 
of  Winslow,  p.  97, 134. 

Le  commandant  de  Port-Royal,  John  Handfleld,  A  qui  Winslow  4crivait  ces  dernifires  parole',  6tait  poursuivi 
par  le  rn6me  sentiment  de  honte  tt  lui  r£pondait:  "  I  Heartily  join  with  you  in  wishing  that  we  were  both  of  us 
got  over  this  most  disagreable  and  troublesome  part  of  the  service.  — Journal  Jf  HVnViw,  p.  142. 


44  L'ABBtf  CASGRAIN 

et  leur  enjoignit  d'enlever  les  vases  sacr6s  de  1'eglise,  car  il  voulait  s'en  servir  pour  faire 
son  quartier  general.1  Cette  profanation  par  laquelle  Winslow  inaugurait  son  arrivee 
etait  de  sa  part  une  imprudence  de  nature  a  trahir  ses  intentions  hostiles,  et  qui  aurait 
du,  ce  semble,  eveiller  la  mefiance  des  habitants.  Ceux-ci  cependant  n'en  furent  guere 
emus,  ce  qui  prouve  bieu  ce  que  valait  le  regime  de  douceur  dont  se  vautaient  les  auto- 
rites  officielles  en  reprorhant  aux  Acadiens  de  s'y  etre  moutres  iugrats. 

Mais  les  Acadieus  avaient  fun  par  s'endurcir  aux  vexations  et  a  s'endormir  au  bord 
de  I'abime.  Us  avaient  cru  donner  des  preuves  suffisantes  de  leur  neutralite  en  livrant 
leurs  armes.  Ce  fut  leur  derniere  faute  et  la  plus  grande  ;  car  elle  les  laissait  a  la  merci 
de  leurs  ennomis.  Ceux-ci  n'eurent  plus  qu'a  atteudre  uue  occasion  favorable  pour  tendre 
leurs  pieges  et  les  y  faire  tomber.  Elle  etait  venue. 

Wia>low  transforma  1'eglise  en  arsenal  et  en  salles  d'armes,  dressa  les  tentes  de  ses 
soldats  stir  la  place  publique,  et  s't-tablit  lui-meme  dans  le  presbytere.  Pour  prevenir 
toute  surprise,  il  fortifia  sou  camp  d'uno  enceinte  de  palissades,  et  il  ecrivit  au  gouver- 
neur  Lawrence,  qui  lui  avait  exprime  la  crainte  que  les  habitants  en  fussent  alarmes : 
"  Ces  travaux  ne  leur  out  pas  cause  la  moindre  inquietude,  car  ils  y  ont  vu  la  preuve  que 
le  detai  hement  doit  passer  1'hiver  au  milieu  d'eux.":  Et  Wiuslow  concluait  en  disant 
que,  les  recoltes  n'etant  pas  encore  terminees,  il  etait  convenu  avec  Murray  d'attendre 
jusqit'au  vendrcdi  suivant  pour  publier  1'ordre  du  gouverneur. 

\^>  30  du  mois,  Murray,  venu  du  fort  Edward  a  Grand-Pre,  s'enferma  dans  le  pres- 
bytere avec  Winslow  pour  corn-lure  les  derniers  preparatifs.  II  fut  convenu  que  Wiuslow 
sommerait  toute  la  population  male  des  environs  de  Grand-Pre  de  veuir  le  rencontrer  & 
1'eglise  pour  entendre  1'ordonnanre  du  roi,  et  que  Murray  ferait  de  meme  a  Pisiquid. 
Winslow  fit  alors  entrer  les  ofliciers  qu'il  avait  sous  ses  ordres,  leur  fit  preter  serment  de 
garder  le  secret,  et  leur  communiqua  ses  instructions  et  ses  plans.  Aucun  d'eux  ne  fit 
d'objection,  et  Murray  reprit  le  cheinin  du  fort  Edward. 


XI 

Dans  la  journee  du  dimanche,  le  dernier  que  les  pauvres  Acadiens  avaient  a  passer 
en  paix  au  sein  de  leurs  families,  Winslow  cut  la  satisfaction  d'observer  qu'il  n'y  avait 


1  Afindc  prirer  les  A  cad  ions  Je  lours  consmllcrs  les  plus  6dair6s,  et  par  li  de  mieux  assurer  le  succ^s  du 
com  pint,  I-awrenco  avait  donn^  ordre  de  s'omjiarer  d'avanre  des  missionnaires  soit  par  la  nise,  soil  par  la  force 
ouverto.  Leg  trois  d«-s>ervants  de  cottc  partie  de  la  baio,  MM.  Chauvroulx,  Daudin  et  Lemaire,  avaiont  M  arretes 
den  KJ  milieu  dc  juilM  prei-edent,  condiiitu  a  Halifax  ot  detenus  s^parement  sur  la  flotte  de  1'amiral  Boscawen.  Ila 
furont  ci. guile  cnvoy^s  en  Angleterre  d'nu  ils  pa»scrent  en  France. 

Ce«  acte«  de  violence  n'avaient  jias  trop  surpris  leuw  paroissiens,  car  ceux-ci  etaient  habitues  a  voir  leure 

pretrw  en  bntte  auz  persecutions.     II  faut  bien  avouer  anssi  que  les  Acadiens,  avenges  par  tant  d'inWrets  qui  les 

•itachaient  i  leur  pays,  refusaient  obsiinement  d'ouvrir  les  veux  a  l'6videnoe.    11s  avaient  ete  inutilement  avertis 

depais  lnngtem[«.   Le  plm  clain-oyantde  leurs  mission nairt-s  surumt,  1'abbd  Leloutre,  avait  en  vain  accumuliS  aur 

•a  tete  toatea  les  coli-res  et  toutes  les  haines  de  leuis  ennemis,  en  d«5masquant  sans  relache  leurs  projeta;  les  pre- 

ction*  de  cette  autre  Cassandre  n'avaient  pas  ete  plus  ci-outees  que  eelles  de  la  falidique  Troyenne.    Simples  et 

oiU,  lea  Acadiens  etaient  faciles  a  tromper;  leurs  oppresseurs,  plus  perfides  quo  les  Gret*,  le  uavaient,  et  il*  ne 

ulaient  devant  aucune  trabison  pour  y  arriver.    On  vcrra  par  ccrtaines  citations  qui  vont  suivre,  dans  quel 

nfttu  dc  meoMOgM  le«  mallieureusea  victime»  avaient  et '  euveloppeus. 

'  Journal  de  Wintlotr,  p.  85. 
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aucun  mouvement  inusite  dans  le  village.  La  seule  contrariete  qu'il  eprouvat  fut  de  voir 
que  les  moissons  n'elaieut  pas  encore  toutes  rentrees,  et  qu'ui.e  partie  allait  peut-etre 
Sohapper  a  la  destruction.  II  avait  pu  le  constater  durant  une  touruee  qu'il  venait  de 
faire  dans  le  voisinage  avec  une  cinquautaine  de  ses  hommes. 

Ues  croisees  ouvertes  du  presbytere  il  etait  teraoiu  ce  jour-la  d'une  scene  qui  ne 
pouvait  mauquer  de  se  graver  dans  sa  memoire,  et  qui  lui  revenait  sans  doute  lorsqu'il 
tra9ait  certains  passages  de  son  journal,  ou  Ton  devine  les  peusees  troublantes  qui  1'obse- 
daieut,  comrae  ce  qui  suit,  par  exemple  :  "  Nous  aurous  bientot  les  mains  pleines  de  1'af- 
f'aire  desagreable  qui  nous  oblige  a  chasser  un  peuple  de  ses  aucienues  habitations,  les- 
quelles  dans  cette  partie  du  pays,  out  uue  tres  graude  valeur." 

C'est  que,  malgre  lui,  il  etablissait  uu  contraste  terrible  entre  la  douce  pastorale  qu'il 
avait  sous  les  yeux  et  les  scenes  de  desespoir  qu'il  allait  provoquer  dans  quelques  jours. 
Ce  contraste  lui  apparaissait  d'autaut  plus  violent  qu'on  etait  precisemeut  a  1'epoque  de 
1'annee  ou  le  bassiu  des  Mines  offrait  le  coup  d'ccil  le  plus  seduisaut,  et  que,  du  point  de 
vue  ou  il  etait,  il  embrassait  tout  1'ensemble  et  les  details  de  ce  charmaut  paysage  avec  le 
mouvement  rural  qui  1'animait. 

On  se  sentait  au  milieu  d'une  atmosphere  de  quietude  et  de  serenite,  dans  cette  soli- 
tude loiutaiue  et  ignoree  du  monde,  autour  de  cette  nappe  d'eau,  a  peine  moiree  par  la 
brise,  abritee  comme  un  lac,  la-bas,  par  des  hauteurs  bleuissantes,  plus  pres  par  le  pro- 
moutoire  abrupt  du  cap  Dore,  ici  par  un  cercle  de  pentes  douces  terminees  par  la  Grand' 
Pree.  On  y  entendait  beugler  les  vach.es  qui  remontaient  vers  les  etables  ou  les  atten- 
daient  les  laitieres.  II  u'y  avait  pas  jusqu'au  chant  du  grillon,  cache  dans  1'herbe,  qui  ne 
rappelat  le  bonheur  domestique. 

Ce  bonheur,  il  est  vrai,  n'avait  pas  atteint  ce  degre  de  perfection,  cet  ideal  qu'ont 
voulu  y  voir  certains  auteurs  qui  en  out  fait  des  tableaux  de  fantaisie  :  V Accidie  u'a  jamaiii 
etc  YArcadie.  Les  Acadieus  avaieut  leur  part  des  miseres  et  des  defauts  qui  sont  1'apanage 
de  1'humanite.  Un  bon  nombre  d'entre  eux  etaient  processifs  comme  les  Normands  leurs 
peres,  jaloux  les  uns  des  autres,  comme  les  Canadiens  leurs  freres.  Us  n'etaieut  pas  tou- 
jours  dociles,  obeissants  a  leurs  missiounaires,  comme  1'out  suppose  quelques  auteurs 
aussi  loin  en  cela  de  la  verite  que  les  ideal istes  qui  les  out  represented  comme  des  hommes 
parfaits  ;  mais,  en  general,  ils  etaient  bons,  atfables  et  serviables.  L'esprit  frai^ais,  tou- 
jours  gai,  toujours  vif,  prompt  aux  reparties,  s'etait  conserve  parmi  eux,  bien  qu'ils 
n'eussent  d'autre  instruction  que  les  solides  principes  du  christiauisme.  Moderes  dans 
leurs  gouts,  simples  dans  leurs  habitudes,  ils  avaieut  peu  de  besoins,  et  ils  etaient  contents 
de  leur  sort.  L'incomparable  fertilite  de  leurs  terres,  moins  difik-iles  a  ouvrir  et  a  cultiver 
que  celles  du  Canada,  leur  dounait  en  peu  d'aunees  assez  d'aisance  pour  etablir  leurs 
enfauts  autour  d'eux,  et  pour  jouir  d'une  vieillesse  heureuse.  Quant  a  leur  moralite,  elle 
n'a  pas  besoin  d'autre  preuve  que  1'etonnaute  fecondite  des  families,  qui  n'a  ete  egalee 
que  par  celle  des  pasteurs  boers  du  Transvaal.  2 

1  Sh  11  soon  have  our  hands  full  of  desagreable  business  to  remove  people  from  their  ancient    habitations 
which,  in  this  part  of  the  country,  are  very  valuable.  —  Journal  de  Window,  p.  72. 

2  Voici  un  t£moignage  non  suspect  de  la  puret6  des  moeurs  et  du  caractere  des  Acadiens,  ecrit  en  1791,  par 
1'honorable  Brook  Watson,  qui  avait  command^  le  detachement  envoy6  &  la  bale  Verte  pour  en  enlever  les  habi- 
tants et  bruler  les  maisons. 

"  C'gtait  un  peuple  honnete,  industrieux,  sobre  et  vertueux  ;  rarement  des  querelles  s'elevaient  parmi  eux. 
En  &l&  les  hoinmes  Etaient  constamment  occupes  a  leurs  fermes,  en  hiver  ils  coupaient  du  bois  pour  leur  chauffage 
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La  population  de  Graud-Pr6  Stait  r£pandue  par  essaims  dans  le  village,  ou  apparais- 
sait  aux  fenfires  ouvertes  et  devant  les  portes  des  maisons.  Qa  et  la  s'elevaient  des  cris 
joyeux  d'enfants  at  troupes  sous  les  arbres  des  vergers  charges  de  fruits,  ou  des  voix  de 
femmes  qui  ohantaient  pour  endormir  leurs  nouveaux-nes.  Quelques  vieillards,  assis  sur 
les  clotnres,  fumaiont  tranquillemeut  leurs  pipes  en  devisant  du  lendemain.  Des  groupes 
de  gardens  et  dejeunes  filles,  vfitus  de  leurs  habits  du  dimanche,  passaient,  en  causant, 
aux  ubords  de  1'eglise  :  les  jeunes  gens  habilles  d'etoffe  tissfie  a  lamaison  ;  lesjeunos  lilies 
portant  jupon  et  mantelet,  coittees  de  chapeaux  de  paille  tressee  de  leurs  mains.  Bien  des 
couples  qui,  en  ce  moment,  se  faisaient  des  aveux  et  formaieut  des  prqjets  d'uiiion,  fetaient 
loin  de  se  douter  qu'ils  etaieut  a  la  veille  d'etre  separes  pour  ne  plus  jamais  se  revoir. 


XII 

D;ins  la  journee  du  mardi,  "Winslow  pretexta  une  excursion  en  chaloupe  du  cote  de 
Pisifjuid,  ponr  s'asstirer  auprcs  do  Murray  que  rien  if  y  avait  transpire  de  leur  guet-apons  ; 
et  ils  sVntcndircnt  pour  fa  ire  aux  deux  endroits  1'assemblee  a  trois  heures  de  1'apres-midi, 
le  vendredi  suivant.  Ils  rediirerent  ensuite  la  sommation  aux  habitants  qu'ils  firent  tra- 
duire  par  un  marchand  de  1'endroit  nomine  Beauchamp. 

La  voici  : 

"John  Winsloxv,  wuyer,  lieutenant-colonel  et  commandant  des  troupes  de  Sa  Majeste, 
a  Grand- Pri-,  l«'s  Mines,  la  riviere  aux  Canards  et  les  lieux  adjacents. 

"  Aux  habitants  des  districts  sus-nommes,  aussi  bien  aux  anciens  qu'aux  jeunes  gens 
et  aux  pctits  garcons. 

"  Comme  Son  Excellence  le  gouverneur  nous  a  instruit  de  sa  derniere  resolution,  con- 
cernant  les  matieres  proposees  recemment  aux  habitants  en  general,  en  personne,  Son 
Excellence  desiraut  que  chacuu  dYux  f'iit  parfaitement  informe  des  intentions  de  Sa  Majest6 
qu'il  nous  a  aussi  ordonne  de  vous  comrnuniquer,  telles  qu'elles  nous  ont  ete  donn6es ; 


et  lours  Hotun-H,  et  faisaient  In  cbasse;  les  femines  a'occupaient  a  carder,  filer  et  tissor  la  laine,  le  lin  et  le  chanvre 
<|uo  ce  lays  foiinmsait  en  alxtndance.  CV,s  olijets,  avec  les  fourmres  d'onrs,  de  castor,  de  renard,  de  loutre  et  de 
martre,  leur  donnait  non  seulement  le  confort,  mais  bien  souvent  do  jolis  v^tements.  Ils  leur  procuraient  aussi 
In  anlrea  rhoses  n^-essaires  ou  utiles  au  nmyen  du  commerce  d'^change  qu'ils  entretenaient  avec  les  Anglais  et 
kw  Frangaiii.  II  y  avait  i«u  de  maisons  ou  1'on  ne  troiivdt  pas  une  barrique  de  vin  de  France.  Ils  n'avaient  d'au- 
tres  teiniures  que  le  noir  et  le  vert;  mais  afin  d'ohtenir  du  roujre  dont  ils  eiaient  remarquablemont  6pris,  ils  se 
procuraient  des  Itoflua  rouge*  an</laises  qu'ils  coupaient,  {cltijTaimt,  cardaient,  tihiient  et  tissaient  en  bandes  dont 
Itaient  ornes  \vs  v^tementa  des  feinmes.  I/eur  pays  ^tait  telleuieiU  abondant  en  provisions  que  j'ai  entendu  dire 
qu'on  a>  ln-i.iit  un  b«ruf  |K>ur  cinquante  choliivs,  un  mouton  pour  cinq,  et  un  ininot  de  b!6  pour  dix-huit  doniers.  On 
n'encnnrageait  pax  les  jeunes  i;ens  a  se  marier  a  moins  que  la  jouno  fille  ne  put  tisser  une  mesure  de  drap,  et  que  le 
jeune  homme  ne  put  fairo  une  paire  de  roues.  Ces  (,ualit«''s  £taient  ju^ees  essentielles  pour  leur  etablissament,  et 
iU  n'avaient  fuito  besoin  de  plug,  car  chaque  fois  qu'il  se  faisait  un  manage,  tout  le  village  s'employait  a  ^tablir 
IM  BOaveaux  maries.  On  leur  batissait  une  maison,  deTrichait  un  morueau  de  terre  suflisant  pour  lour  entretien 
immeVliat ;  on  leur  fourniasait  des  animaux  etdes  volailles;  et  la  nature,  soutenue  par  leun,  propre  industrie,  lea 
met  tail  bientot  en  nmye.ii  d'aider  lea  autres.  Je  n'ai  jamais  entendu  parler  d'infid£lite  dans  le  mariage  parmi 
eux.  Le«r»  longs  et  froids  hiverase  passaient  dans  les  plaisirs  d'unejoyeuse  bospitalite.  Coinme  ils  avaient  du 
boi«  *n  abundjuice,  lenrs  maisona  (-taifiit  tonjours  confortables.  Les  cbansons  rustiques  et  la  danse  dtaient  leur 
principal  amosemeot '  —  CMctiont  of  ff<ma  Scotia  Ilitlarical  Society,  v.  II,  p.  1:!J. 

Veil*  ce  qu'avaient  fail  dea  Acadiens  ka  pretrea  dont  on  a  cbercl)6,  de  noe  jours  comme  de  leurs  temps,  a 
Wtrir  la  m^moire.    On  juge  de  1'arbrc  par  ses  fruita. 
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"  Nous  ordonnons  done  et  enjoignons  strict  ement  par  ces  presentes  a  tous  les  habi- 
tants, aussi  bien  des  districts  sus-nommes  que  de  tous  les  autres,  aux  vieillards  de  ineme 
qu'aux  jeunes  gens,  et  aussi  a  tous  les  gar9ons  de  dix  ans,  de  venir  a  1'eglise  de  G-raud-Pre 
veudredi,  le  cinq  courant,  a  trois  heures  de  1'apres-midi,  afin  que  nous  leur  fassions  part 
de  ce  que  nous  avons  16911  ordre  de  leur  comrauniquer ;  declarant  qu'aucune  excuse  ne 
sera  admise  sous  aucun  pretexte  que  ce  soit,  sous  peiue  de  confiscation  de  leurs  biens 
mtmbles  et  immeubles. 

"  Donne  a  Grand- Pre,  le  deux  septembre  en  la  vingt-neuvieme  annee  du  regue  de 
Sa  Majeste,  A.  D.  1755."  ' 

Une  proclamation  semblable  fut  redigee  au  uom  de  Murray  pour  les  habitants  du 
district  de  Pisiquid. 

La  veille  de  I'assemblee,  les  deux  commandants  depecherent  leurs  offiders  vers  les 
principaux  centres  pour  afficher  cette  proclamation.  Us  trouvereut  partout  les  habitants 
sans  defiance,  occupes  dans  les  champs  a  achever  leurs  recoltes. 

Le  lendemain,  des  1'heure  de  midi,  tout  le  detachement  americain  etait  sous  les  armcs 
devaut  le  portail  de  1'eglise  de  Grand-Pre,  les  fusils  charges,  prets  a  faire  feu.  Dans  la 
matinee,  une  distribution  de  poudre  et  de  balles  avait  ete  faite  aux  soldats. 

Winslow,  en  grand  uniforme,  entoure  de  son  etat-major,  stationnait  devant  le  presby- 
tere.  Ses.  regards  iuquiets  se  tournaient  souvent  vers  les  diflerents  chemins  qui  condui- 
saient  a  Graud-Pre,  et  il  ne  put  reprimer  sur  ses  traits  1'expression  de  la  joie  secrete  qii'il 
eprouva  lorsqu'il  les  vit  se  peupler  de  longues  files  d'habitants,  les  uns  a  pied,  venant  des 
environs,  les  autres  en  voiture,  arrivaut  des  Mines,  de  Gaspareaux,  de  la  riviere  aux 
Canards  et  de  1'interieur  des  terres. 

Winslow,  dont  le  portrait  a  ete  conserve,  n'avait  pas  la  tournure  d'un  colon  americain  ; 
puissant  de  taille,  il  paraissait  plutot  uu  gros  Anglais,  joufllu,  rubicond,  avec  des  yeux  a 
fleur  de  tete,  Arrai  type  qui  convenait  a  une  pareille  execution. 

A  trois  heures  precises,  quatre  cent  dix-huit  Acadieus  de  tout  age  etaient  reunis  dans 
1'eglise.  Quand  les  derniers  furent  entres,  et  les  portes  fermees  et  gardees,  le  commandant, 
accompague  de  quelques  omciers,  vint  se  placer  debout,  dans  le  chceur,  devant  uue  table 
sur  laquelle  il  posa  ses  instructions  et  1'adresse  qu'il  avait  a  lire. 

II  promena  un  instant  ses  regards  sur  cette  foule  de  figures  halees  par  le  soleil,  qui  le 
fixaient  dans  uu  auxieux  silence  ;  puis  il  leur  lut  1'adresse  suivaute  que  traduisait  a  mesure 
un  interprete  : 

"  Messieurs,  j'ai  re?u  de  Son  Excellence  le  gouvemeur  Lawrence  les  instructions  du 
roi,  que  j'ai  eutre  les  mains.  C'est  par  ses  ordres  que  vous  etes  assembles,  pour  entendre 
la  resolution  finale  de  Sa  Majeste  concernaut  les  habitants  fran9ais  de  cette  sienue  province 
de  la  Nouvelle-Ecosse,  ou  depuis  pres  d*uu  demi-siecle  vous  avez  ete  traites  avec  plus 
d'iudulgence  qu'aucuns  autres  de  ses  sujets  dans  aucune  partie  de  ses  Etats.  Vous  savez 
mieux  que  tout  autre  quel  usage  vous  en  avez  fait. 

"  Le  devoir  que  j'ai  a  remplir,  quoique  necessaire,  m'est  tres  desagreable  et  contraire 
a  ma  nature  et  a  mon  caractere,  car  je  sais  qu'il  doit  vous  etre  peuible  etant  de  meme 
sentiment  que  nioi.  Mais  il  ne  m'appartient  pas  de  m'elever  coutre  les  ordres  que  j'ai 
;  je  dois  y  obeir.  Ainsi,  sans  autre  hesitation,  je  vais  vous  faire  connaitre  les  instruc- 

1  Journal  de  Window,  p.  90. 
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tions  et  les  ordres  de  Sa  Majeste,  qui  sont  que  vos  terres  et  vos  maisons,  et  votre  bf  tail  et 
vos  troupeaux  de  toutes  sortes  sont  coufisques  par  la  courorme,  avec  tons  vos  autres  cfFets, 
excepte  votre  argent  et  vos  objets  de  menage,  et  que  vous-memes  vous  devez  etre  trans- 
portes  hore  de  cette  province. 

"  Les  ordres  peremptoires  de  Sa  Majeste  sont  que  tous  les  habitants  fran9ais  de  ces 
districts  soient  dt-portes ;  et.  grace  a  la  bout6  de  Sa  Majeste,  j'ai  re?u  1'ordre  de  vous 
aocorder  la  liberte  de  prendre  avec  vous  votre  argent  et  autaut  de  vos  eflfets  que  vous 
pourrez  emporter  sans  surcharger  les  navires  qui  doivent  vous  recevoir.  Je  ferai  tout  en 
mon  pouvoir  pour  que  ces  effets  soient  laisses  en  votre  possession  et  que  vous  ne  soyez  pas 
molestes  en  les  emportant,  et  aussi  que  chaque  faraille  soit  reunie  dans  le  meme  navire  ; 
afin  que  cette  deportation,  qui,  je  le  comprends,  doit  vous  occasionner  de  grands  ennuis, 
vous  soit  rendne  aussi  facile  que  le  service  de  Sa  Majeste  peut  le  permettre ;  j'espere  que 
dans  quelque  parlie  du  monde  ou  le  sort  va  vous  joter,  vous  serez  des  sujets  fideles,  et  un 
peuple  paisible  et  heureux. 

"  Je  dois  aussi  vous  informer  que  c'est  le  plaisir  de  Sa  Majeste  que  vous  soyez  retenus 
sous  In  garde  et  la  direction  des  troupes  que  j'ai  1'honneur  de  commander."  l 

Winslow  termina  son  discours  en  les  declarant  tous  prisonniers  du  roi. 

II  est  plus  facile  d'imaginer  que  de  peindre  l'6tonnement  et  la  consternation  des 
Acadiens  en  tVoutant  cette  sentence.  Us  comprirent  alors  que  les  vagues  soup9ons  qu'ils 
avaient  refuse  d'entretenir  etaient  trop  fondes  ;  et  que  cette  assemblee  n'avait  etc  qu'un  in- 
famc  piege  oil  ils  s'etaient  lais.se  prendre.  Cependant  ils  ne  realiserent  pas  du  premier  coup, 
toute  1'horreur  de  leur  situation:  ils  se  persnaderent  que  Ton  n'avait  pas  reellement 
rintentioii  de  les  deporter.  Ils  ne  pouvaient  se  figurer  qu'il  eut  pu  se  trouver  un  ministre 
anglais  a  Ix>ndres  pour  conseiller  au  roi  d'Angleterre  de  tendre  un  tel  piege  et  de  signer 
un  pareil  arret.  Kt  ils  avaient  raison  :  c'etait  un  andacieuz  mensonge.  .Tamais  pareil 
ordre  n'etait  parti  d'Angleterre.  L'initiative  en  etait  due  a  Lawrence,  pousse  par  ses 
subalternes  anglo-americaius,  qui  voulaieut  a  tout  prix  assouvir  leur  haine  centre  les 
Acadiens. 

La  revelation  de  re  fait  prendra  par  surprise  bien  des  lecteurs  accoutumes  a  croire  le 
contraire ;  cependant  elle  est  appuyee  sur  les  documents  officiels  les  plus  authentiques,  sur 
les  depeches  memes  du  ministre  de  Loudres  au  gouverneur  Lawrence  en  personne. 

Apres  la  prise  de  Beausejour,  celui-ci  s'etait  empresse  d'en  annoncer  la  nouvelle  en 
Angleterre,  et,  dans  sa  depeehe,  il  insiuuait  en  termes  assez  vagues  son  projet  de  deporter 
les  Acadiens  en  masse. 

Le  secretaire  d'Etat,  sir  Thomas  Robinson,  ne  comprit  pas  toute  la  portee  de  ses 
paroles,  mais  il  en  fut  alarme,  et  il  se  hata  de  lui  repondre:  "On  ne  voit  pas  clairement 
si  vous  avez  intention  d'enlever  tous  les  habitants  franfais  de  la  peninsule...  ou  bien  si 
vous  entendez  parler  settlement  de  ceux  des  habitants  trouves  a  Beausejour,  quand  ce  fort 
a  fcte  tvacue  par  la  garnison....  Quelle  que  soit  votre  intention,  il  n'y  a  pas  de  doute...  que 
vous  avez  considere  les  consequences  pernicieuses  qui  pourraienf  resulter  d'une  alarme 
qni  aurait  pu  etre  donuee  a  tout  le  corps  des  Frai^ais  neutres,  qu'une  insurrection  soudaine 
ponrrait  etre  le  resultat  du  desespoir,  et  aussi  quel  nombre  additionnel  de  sujets  utiles 
pourrait  el  re  donue,  par  leur  fuite,  au  roi  de  France.  Par  consequent  il  ne  peut  trop  vous 

1  Journal  de  N'irufow,  p.  94. 
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etre  recommande  d'user  de  la  plus  grande  precaution  et  de  la  plus  grande  prudence  dans 
votre  couduite  vis-a-vis  ces  neutres,  et  d'assurer  ceux  d'entre  eux  en  qui  vous  pouvez  avoir 
confiance,  particulierement  lorsqu'ils  preterout  serment  a  Sa  Majeste  et  a  son  gonverue- 
ment,  QU'ILS  PEUVKNT  DEMEURER  DANS  LA  TRANQUILLE  POSSESSION  DE  LEURS  TERRES,  sous 
une  legislation  convenable."  2 

Cette  reponse  est  en  date  du  13  aout  1*755,  c'est-a-dire  precisement  au  moment  ou 
Lawrence  mettait  a  execution  son  complot  et  dechaiuait  ses  limiers  americains. 

On  voit  maintenaut  sur  qui  retombe  la  responsibility  de  la  deportation  des  Acadiens. 
Le  cabinet  de  Loudres  y  fut  completement  etranger ;  il  recommaudait  a  ce  moment-la 
meme,  avec  la  plus  vive  instance,  les  mesures  de  paix  et  de  conciliation.  Cette  deporta- 
tion fut  due  au  zele  indiscret  de  ses  representants  en  Amerique  qui,  obsedes  sans  cesse  par 
leurs  entourages,  flechirent  devant  leur  fanatisme,  et,  disons-le  aussi,  devant  leur  frayeur. 

II  n'y  a  pas  un  mot  dans  cette  depeche  qui  ne  soit  uue  contradiction  de  la  couduite 
de  Lawrence.  Ce  fait  est  si  remarquable  que  nous  croyous  devoir  nous  arreter  un  instant 
a  etudier  cette  depeche  pour  mieux  faire  ressortir  cette  contradiction. 

Et  d'abord,  elle  devoile  que  Lawrence  avait  dissimule  son  projet  de  bannissement 
general :  "II  parait,  dit-elle,  par  votre  lettre  du  28  juin,  que  vous  avez  donne  des  ordres 
au  colonel  Moncktou  de  chasser  en  tons  can,  hors  du  pays,  les  habitants  francais  deserles  ( de  leurs 
terres ).  On  ne  voit  pas  clairement,  ajoute  la  depeche,  si  vous  avez  intention  d'eulever  tous 
les  habitants  fran9ais  de  la  peninsule,  dont  le  nombre  s'eleve  a  plusieurs  mille...  ou  bien 
si  vous  entendez  parler  settlement  de  ceux  des  habitants  trouves  a  lieausejour,  quaud  ce 
fort  a  ete  evacue  par  la  garnisou  ;  ce  dernier  projet  parait  plutot  avoir  ete  votre  intention, 
puisque  vous  ajoutez,  que  si  M.  Mondd/m  desire  ^assistance  des  habitants  frarifais  dexertes,  pour 
mellre  les  troupes  a  I'abri,  vu  que  les  casernes  du  fjrl  franpais  ont  ete  demolies,  U  pour  rait  leur  faire 
faire  tout  le  sen'ice  en  leur  pouvoir." 

N'est-il  pas  manifesto,  d'apres  ce  passage,  que  Lawrence  avait  dissimule  sou  plan  dans 
sa  lettre  ? 

Ensuite  quelle  ligne  de  couduite  lui  trace  le  secretaire  d'Etat  ?  Sont-ce  les  mesures 
d'intimidation  et  de  rigueur  qu'il  lui  conseille  ?  Tout  au  contraire,  il  lui  impose  le  plus 
strict  devoir  (il  cannot,  be  too  much  recommended  to  you )  d  agir  avec  la  plus  grande  precaution 
et  une  extreme  prudence,  uon  seulement  pour  ne  pas  alarmer  les  Acadiens  et  exposer 
1'Angleterre  a  perdre,  par  leur  fuite,  ces  sujots  utiles ;  mais  de  plus  il  lui  enjoint  de  les 
rassurer,  particulieremeut  ceux  qui  vit  ndront  preter  sermeut  d'allegeauce,  et  de  leur 
garantir  la  tranquille  possession  de  leurs  terres.  "  Ce  qui  m'a  engage  a  attirer  votre  atten- 
tion toute  particuliere  sur  cette  partie  de  votre  lettre,  ajoutait  sir  Thomas  Robinson,  qui 
evidemment  redoutait  les  violences  de  Lawrence,  c'est  la  proposition  qui  m'a  ete  faite,  pas 
plus  tard  qu'au  mois  de  mai  dernier,  par  1'ambassadeur  de  France,  savoir :  "  Qu'il  soit 
"  accorde  trois  ans  aux  habitants  franfais  de  la  peninsule  pour  s'eii  retirer  avec  leurs  effets, 
"  et  que  tous  les  moyens  de  faciliter  ce  transport  leur  soient  aussi  accordes.  Les  Anglais, 
"  ajoutait  1'ambassadeur,  devraient  regarder  sans  nul  doute  cette  proposition  comme  tres 
"  avantageuse  pour  eux."  A  quoi  il  a  plu  a  Sa  Majeste  de  faire  la  reponse  suivante  que  je 
vous  envoie  pour  votre  particuliere  information,  savoir  :  "  Qu'en  ce  qui  regarde  la  proposi- 
"  tion  d'accorder  trois  aus  aux  habitants  fran9ais  de  la  peninsule  pour  emigrer,  ce  serait 

8  Archives  de  la  Nouvelle-Ecofge,  p.  279. 
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"  priver  la  Grande-Bretagne  d'un  nombre  tres  considerable  de  sujets  utiles,  si  une  telle 
"  Emigration  e'Stendait  aux  Francais  qui  habitaient  cette  province  au  temps  du  traite 
"  d'Utrecht  et  a  leurs  descendants." 

Voila  quelles  etaient  les  instructions  emanees  du  cabinet  de  Londres.  II  n'y  a  pas  a 
8»  meprendre  sur  1'esprit  qui  les  avait  dictees  :  c'etait  un  esprit  d'apaisement  et  de  paci- 
fication. 

On  reste  6pouvant6  quand  on  les  compare  avec  la  conduite  tenue  par  Lawrence.  Ou 
etaiont,  de  sa  part,  les  mesures  de  precaution  et  d'extreme  prudence  pour  ne  pas  alarmer 
ces  tvjelt  utiles  ? 

N'avait-il  pas,  au  contraire,  fait  tout  en  son  pouvoir  pour  les  pousser  a  ce  desespoir 
dont  le  secretaire  d'Etat  lui  marquait  les  pernicieuses  consequences?  Toules  leurs  armes 
lour  avaient  t-te  oonfisqnees  ct  jusqu'a  lours  canots  de  peche  et  toutes  leurs  autres  embarca- 
tions.  Quand  leurs  deputes  otaient  veuus  a  Halifax,  dans  le  cours  de  I'ete,  pour  supplier 
Lawrence  de  lour  restituer  cos  objets,  ils  los  avait  accables  de  reproches  et  de  menaces  en 
rofi'sant  do  los  lour  rendre. '  Est-il  etonnant  qu'apres  de  pareils  traitements,  ils  aient  et6 
elirayos  do  protor  le  sormont  sans  reserve  qu'il  exigeait  d'eux  avec  la  rigueur  d'un  pro- 
consul remain  ?  Et  co  qu'il  y  a  do  plus  incroyable,  c'est  qu'apres  toutes  ces  intimidations, 
lorsquo  coux  d'ontre  oux  qui  se  deciderent  eufiu  a  preter  ce  serment  si  redoutable  a  leurs 
youx,  so  presenterent  dovant  Lawrence,  celui-ci,  au  lieu  de  les  accueillir  avec  une  extreme 
precaution  et  prudence,  et  de  leur  assurer  la  Iranqnille  possession  de  leurs  (erres,  les  repoussa  avec 
hauteur  on  lour  disant  "cju'il  etait  trop  tard  ;  et  que  desormais  ils  seraient  traites  comme 
dos  m  usaiits  papistos  ''  et  il  los  fit  met  t  re  en  prison.2 

Nous  le  demaudons  :  qu'y  a-t-il  do  commun  outre  cette  conduite  barbare  et  les  instruc- 
tions du  cabinet  do  Londro-s  {  N'est-il  pas  evident  qu'il  y  avait  chez  Lawrence  une  deter- 
mination bien  arretee  de  so  dobarrassor  a  tout  prix  des  Acadieus,  ces  ennemis  inveteres  de 
ntitre  religion,  comme  ecrivait  le  meme  Lawrence  dans  la  depeche  ou  il  aiinonrait  leur 
deportation.3 

1  Arehirtt  dt  la  XuunllfEcoKte.  p.  247  et  suivantes.  5  Idem,  p.  256.  3  Idem,  p.  281. 

Lawrviue  aavait  tri»  bioii  ((u'il  u'avait  JMIS  lo  droit  de  presumer  de  la  volcmte  du  gouvernement  anglais.  II 
ii'avait  i|u'a  ouvrir  les  <1^|  MH-S  Hdnss(;es  dc]  ui-  loiigtcn)]*!  a  ses  prtd^cesseurs  pour  lire  les  ordres  les  plus  formela 
i  cx-t  ^t'aul.  ci  n.n.i1  celui-ci  j'«r  ext  uij.le  : 

"  — Yon  aie  not  loaiUiiijit  their  removal  witlicut  His  Majesty's  fcsitive  order."  —  Archint  de  la  Kounlle- 
£ro»r,  p.  £  Et  <etie  ie«i  n.mai.dutitii  a  lord  (cn.wallis  :  "  ....We  doubt  not  but  that  you  will  continue  using 
all  puwiUo  means  tliat  may  prevent  the  French  inhabitants  retiring  from  the  province."  —  Id.,  p.  Oil. 

Le  cabinet  de  Ixjndn-jj  u'avait  pan  o»6  sigm-r  1'ordre  d'expulsion,  parve  qu'il  se  rapjielait  que  la  position  fausse 
(kite  aux  Acadieim  ^tait  due  a  son  attitude  et  a  itille  de  ses  agents  vis-a-vis  d'eux,  surtout  au  serment  de  neutralit6 
que  dt-s  (rouverneurs  leur  avaient  jwrmis  de  preter.  L'houneur  de  1'Aiigleterro  6tait  engag4  dans  ce  dileinme :  ou 
prolem-r  lea  Ac-adieus,  ou  les  laiumir  partir  librement 

Ceu>  qui  \c-ulmt  cHudier  <etle  quektion  au  point  de  vue  leVal  peuvent  consulter  une  savante  dissertation 
pahhee  sur  (*  gujei  par  un  hihtoriograplie  americain.  11  deuiontre  que  les  Acadiens  furent  bannis,  non  pas  pour 
dclit  (olitique,  nmm  a  cause  de  leur  religion,  et  qu'on  ne  prit  pas  la  peine  d'observer  les  formalites  les  plus  e"16men- 
Uirea  de  la  lui. 

Kous  en  eztrayons  lo  passage  snivant : 

"  bupicsinir,  now,  that  the  Knglisli  laws  against  Popish  Recusants  applied  to  the  inhabitants  of  the  British 
jlonie.— a  p-.ini  which  is  surely  not  very  certain  and  though  maintained  l.y  a  New  Kngland  \Vinslow  in  1756, 
toukl  have  been  gravely  questioned  by  a  New  England  Adams  in  1775— we  come  tocousider  what  recusancy  was, 
and  what  the  penalties  for  recusancy  were. 

"  The  recusancy  had  to  be  e*tablished  by  indictment  and  trial.    A  person  could  be  convicted  only  "  upon 
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Ah  !  s'il  y  avait  cu  a  Halifax  un  vrai  representant  du  cabinet  de  Londres,  les  Acadiens 
n'anraient  pas  ete  bannis,  et  cette  tache  n'aurait  pas  ete  inlligee  a  la  civilisation. 

Lcs  eveuemeuts  de  la  guerre,  qui  se  precipiterent  durant  les  annees  snivantes,  detour- 
nerent  1'attoutiou  des  ministres  anglais,  et  leur  firent  accepter  les  fails  accomplis. ' 


XIII. 

Quand,  apres  la  fameuse  assemblee  du  5  septembre,  les  prisonniers  aoadiens  virent 
Winslow  sortir  de  1'eglise,  quelqiies-uns  des  plus  ages  le  suivirent  au  prcsbytere  et  le  con- 
jurerent  de  leur  permettre  d'aller  avertir  lours  families  de  ce  qui  venait  de  se  passer,  de 
crainte  qu'elles  ne  prissent  trop  d'inquietude.  Apres  s'etre  consulte  avec  ses  offiders,  il 
consentit  a  laisser  sortir  chaque  jour  vingt  des  prisonniers,  mais  a  la  condition  que  les 
autres  repondraient  de  leur  retour.  Chaque  famille  devait  etre  eujointe  d'apporter  des 
vivres  pour  ceux  des  siens  qui  etaient  deteims. 

Murray  ecrivit  le  meme  jour  a  Winslow  qu'il  avait  reussi  a  s'emparer  de  cent  quatre- 
viugt  trois  hommes  ;  et  tous  deux  se  feliciterent  de  leur  succes.  Mais  leur  joie  fut  tem- 
peree  par  les  nouvelles  qu'ils  re9ureut  de  Port-Royal  et  de  Chipoudy. 

"  indictment  at  the  King's  suit  or  a  regular  action  or  information  on  the  statute  of  23  Eliz.  I,  or  an  action  of  debt 
"  at  the  King's  suit  alone,  according  to  the  statute  of  35  Eliz.  I."  *  Fines  were  imposed  for  recusancy,  and  if  thei-e 
were  not  paid  the  crown  was  empowered,  "  by  process  out  of  the  exchequer,  to  take,  saizo  and  enjoy  all  the  goods, 
"  and  two  parts  as  well  of  all  the  lands,  tenements  and  hereditaments,  leases  and  farms,  of such  offender. . .  leaving 
"  the  third  part  only  of  the  same  land's,  tenements  and  hereditaments,  leases  and  farms,  to  and  for  the  maintain- 
"  ance  and  relief  of  the  same  offender,  his  wife,  children  and  family." 

The  severe  acts  of  even  Queon  Elizibeth  went  no  further.  There  was  no  provision  by  which  the  wife  and 
children  were  punished  for  the  offence  of  the  father,  nor  was  he  deprived  of  all  his  lands.  And  even  on  conviction 
of  recusancy,  new  proceedings  were  required  before  the  crown  could  occupy  the  lands.  "  But  as  to  lands  and 
"  tenements,"  says  Cowley,  "  there  must  first  be  an  office  found  for  the  kind;  for  regularly  bef  ire  the  finding  of 
"  such  office,  lands  or  tenements  cannot  be  seized  into  the  Kind's  hands."  f  The  recusant  was  regarded  as  a 
tenant  fur  life,  even  of  the  two-thirds,  which  went  to  the  heir  in  remainder.  The  laws  did  not  confiscate  the  lands 
absolutely  ;  and  these  laws  gave  no  authority  whatever  to  any  ollicer  to  seize  the  recusant  and  his  whole  family 
and  carry  them  off. 

"  There  was  no  warrant  whatever  in  English  law  for  proceeding  against  Popish  Recusants  in  the  manner  in 
which  Lawrence  and  his  Council  did.  And  if  there  were  individuals  who  were  guilty  of  over  acts  of  treason,  they 
had  power  to  punish  them,  but  no  law  of  Enland  authorized  the  seizure  of  property  of  a  whole  community  and  the 
removal  of  their  persons." — The  American  Catholic  Quarterly  Review,  October,  1884.  The  Acadian  Confessors  of 
the  Faith,  1755,  p.  596. 

*  Cou-ley's  laics  as  concerning  Jesuits,  Seminary  Priest,  Recusants,  etc.,  and  concerning  the  oaths  of  supremacy  and 
allegiance,  p.  252. 

t  Cowley's  Laws,  p.  104. 

1  Certains  historiens  ont  avance  qu'on  n'avait  eu  recours  a  la  deportation  qu'aprtis  avoir  epuise'  tous  les  moyens 
de  douceur.  Le  cabinet  anglais  etait  loin,  comme  le  prouve  la  dep^che  de  sir  Thomas  Robinson,  d'etre  de  ce 
sentiment. 

Au  reste,  la  persecution  religieuse  plus  ou  moins  sourde  qu'avaieAT  eue  il  subir  les  Acadiens,  et  dont  nous  avons 
cit6  quelques  exemples,  milige  singulierement  ce  pretendu  regime  de  douceur.  Nous  pouirious  au  besoin  multi- 
plier ces  exemples. 
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Les  habitants  de  Port-Royal  avaient  eu  vent  de  la  conspiration,  et  s'Staient  enfuis 
dans  les  bois ;  un  pi'tit  nombre  settlement  avaient  ete  eaisis.  ' 

Oa  a  vu  ce  qui  s'etait  passe  a  Chipoudy.  Le  major  Frye  en  etait  encore  tout  cons- 
terne,  le  jour  ou  il  fit  son  rapport  a  Winslow.  Et  1'un  de  ses  officiers  ajoutait  en  le  confir- 
mant :  "  Tout  notre  monde  ici  est  dans  la  craintc  que  vous,  qui  etes  au  coeur  de  cette  nom- 
breuse  engeanee  demouiaque,  n'eprouviez  le  meme  sort,  ce  dont  je  prie  Dieu  qu'il  vous 
preserve."  * 

Ces  fiieheuses  nouvelles  firent  craindre  un  soulevement  parmi  les  prisonniers.  II  est 
probable  qu'ils  en  rhercherent  1'oecasion,  et  qu'ils  s'y  seraient  determines,  s'ils  n'avaient 
pas  conserve  qxu'lque  illusion  sur  le  sort  qu'on  leur  reservait.  C'est  ce  que  firent  plus 
tard  une  bande  d'entre  eux  a  bord  d'uu  des  vaisseaux,  dont  ils  s'emparerent. 

Les  jours  qui  suivirent  1'assemblee,  des  patrouilles  fureut  envoyees  dans  les  differentes 
directions  pour  saisir  ceux  qui  avaient  echappe  a  la  premiere  arrestation.  Les  soldats 
tiruient  sans  pitie  sur  tous  ceux  qui  cherchaient  a  fuir.  Uu  habitant  du  nom  de  Melanfou, 
parait-il,  ayant  aperru  une  dos  patrouilles  dans  le  voisinage  de  sa  maison,  s'etait  elanc6  sur 
un  de  scs  ehevaux  pour  gagner  le  bois  ;  mais  une  balle  etait  venue  1'atteindre  et  le  jeter 
mort  sur  la  route.  1'ltisieurs  autres  eurent  le  meme  sort.  Bientot  1'eglise  de  Grand-Pre, 
qui  avuit  etc  couvertie  en  prison,  fut  eucombrey  de  pres  de  cinq  cents  des  malheureux 
Acadiens. 

L'enceinte  palissadee  servait  de  preau,  ou,  durant  le  jour,  un  certain  nombre  avaient 
la  permission  d'errer  a  tour  de  role,  sous  Tocil  des  sentinelles,  qui  avaieut  ordre  de  tirer 
sur  quiconquc  I  era  it  mine  de  vouloir  s'evader. 

On  ne  pi»ut  lire  sans  attendrisseraent  la  requete  que  les  Acadiens  presenterent  a  Wins- 
low,  pen  de  jours  apres  leur  detention. 

II  est  de  mode  parmi  leurs  adversaires  de  les  qualifier  d'ignorants,  d'hommes  inferieurs, 
denues  de  sentiments  eleves.  On  va  voir  par  cette  requete  admirable  dans  sa  simplicit6, 
quelle  distance  il  y  avail  entre  eux  et  leurs  bourreaux. 

"  A  la  vue,  disaient-ils,  des  maux  qui  surnblent  nous  menacer  de  tous  cotes,  nous 
sommes  obliges  de  re  -lamer  votre  protection  et  de  vous  prier  d'interceder  auprcs  de  Sa 
Majeste.  afin  qu'elle  ait  egard  a  ceux  d'entre  nous  qui  out  inviolablement  garde  la  fidelite 
et  la  soumission  promises  a  Sa  Majeste  ;  el,  comme  vous  nous  avez  donne  a  entendre  que 
le  roi  a  ordonut-  de  nous  transporter  hors  de  cetle  province,  nous  supplious  que,  s'il  nous 
faul  abandonner  nos  proprietes,  il  nous  soil  au  moius  permis  d'aller  dans  les  endroits  ou 
nous  trouverons  des  compatriotes,  le  tout  a  nos  propres  frais  ;  et  qu'il  nous  soit  accorde 

1  Le  passage  guivant  d'une  Icttru  de  M.  I'ahlie  LeGuerne,  qui,  comine  on  le  sait,  itait  mifsionnaire  de  Mem- 
nuncook,  i'oticuu Jiac  et  Chipoudy,  revele  quelque  chose  des  iimyi-ns  jxirtides  qu'ou  nvait  employes  pour  attirer  les 
Acadiena. 

...."  11  n'cst  point  detraliisons  dont  I'AnKlais  ne  se  soit  servi  centre  1'hahitant,  eoit  pour  1'emmener,  soit 

pour  sonder  i-es  intentions C"6taient  des  eap^rances  des  plus  flattouses. ..  la  paix  rauieiierait  un  chacun  sur 

•on  anriunuu  habitation 

. . . .  Le  commandant  anglais  par  ses  promesses  sednisantcs,  des  offres  captieuses,  et  par  des  presents  meme... 
•vmit  cni  me  muttre  dans  »ea  inUreUi.  Se  croyant  done  assure  de  inoi,  il  me  uianda  qu'il  souliuitait  de  me  voir 
inoes*  iiiiment  Je  me  gardai  bien  des  embQche»  qu'il  me  tendait;  auno  lettre  oQ  il  me  pressait  encore  de  banuir 
toatedfamno»etdemen9adreaufort(13uauaejoiir).  jo  repondis  que  je  me  souvennis  que  M.  Maillard  avail  ete 
wnbarque  malgte  une  assurance  positive  d'un  gouvurueur  anglais,  et  quo  jVstimais  mioux  me  retirer  que  de  tu'ox- 
puttr  on  aucuue  manitru."—  1U  man,  1756. 

'  Journal  dt  H'inWoic,  p.  102. 
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un  temps  convenable  pour  ccla,  d'autant  plus  que  par  ce  moyen  nous  pourrons  conserver 
notre  religion  que  nous  avons  profoudement  a  cceur,  et  pour  laquelle  nous  sommes  con- 
tents de  sacrifier  nos  biens."  l 

Winslow,  qui  a  couche  cette  requete  dans  son  journal,  n'a  pas  mfime  soup9onne  la  su- 
blimite  des  sentiments  qu'elle  exprimait.  Apres  1'avoir  transcrite,  il  passe  a  1'ordre  du  jour 
sans  ajouter  un  mot. 

Winslow  etait  egalement  reste  sourd  a  toutes  les  supplications  des  femmes  et  des  en- 
fants.  Voyant  les  plus  hardis  s'indigner  ouvertemeut  et  se  concerter  ensemble,  il  craignit 
qu'ils  ne  vinssent  a  se  porter  a  quelque  acte  de  desespoir,  et,  sur  1'avis  de  ses  officiers,  il 
resolut  de  profiler  de  1'arrivee  de  cinq  vaisseaux  de  Boston  qui  venaient  d'ancrer  a  1'em- 
bouchure  de  la  riviere  Gaspareaux,  pour  faire  monter  sur  chacun  d'eux  cinquante  des 
captifs. 

Dans  la  matinee  du  10  septembre,  la  garnison  fut  appelee  sous  les  armes,  et  placee 
derriere  le  presbytere  en  colonnes  adossees  a  I'uu  des  longs  pans  de  1'eglise  qui  faisait  face 
aux  deux  portes  de  1'enceinte  palissadee.  Winslow  fit  alors  veuir  celui  des  anciens,  connu 
sous  le  nom  de  pere  Landry,  qui,  sachant  le  mieux  1'auglais,  sen-ait  ordinairement  d'inter- 
prete,  et  il  luidit  d'avertir  les  siens  que  deux  cent  cinquante  d'entre  eux  seraieut  embar- 
ques  immediatement,  et  qu'on  commeucerait  par  les  jeunes  gens,  qu'ils  n'avaient  qu'une 
heure  de  delai  pour  se  preparer,  parce  que  la  maree  etait  sur  le  point  de  baisser.  "  Landry 
fut  extremement  surpris,  ajoute  Winslow  ;  mais  je  lui  dis  qu'il  fallait  que  la  chose  fut 
faite,  et  que  j'allais  donner  mes  ordres." 

Les  prisonniers  furent  amenes  devaut  la  garnison,  et  mis  en  lignes,  six  homines  de 
front.  Alors  les  officiers  firent  sortir  des  rangs  tous  les  jeunes  gens  non  maries  au  nombre 
de  cent  qnarante  et  un,  et,  apres  les  avoir  mis  par  ordre,  ils  les  firent  envelopper  par  quatre- 
vingts  soldats  detaches  de  la  garuison  sous  le  commandemeut  du  capitaine  Adams. 

Jusqu'a  ce  moment  tousces  malheureux  s'etaient  soumis  sans  resistance  ;  mais,  quand 
on  voulut  leur  ordoiiner  de  marcher  vers  le  rivage  pour  y  etre  embarques,  ils  se  recrierent 
et  refuserent  d'obeir.  On  eut  beau  les  commander  et  les  menacer,  tous  s'obstinerent  dans 
leur  revoke  avec  des  cris  et  une  agitation  extremes,  disant  avec  raisou  que,  par  ce  precede 
barbare,  on  separait  le  fils  du  pere,  le  frere  du  frere.  Ce  fut  la  le  commencement  de  cette 
dislocation  des  families,  qui  n'a  pas  d'excuse,  et  qui  a  marque  d'une  tache  iueflacable  le 
nom  de  ses  auteurs. 

Quand  on  sait  qu'une  partie  de  ces  jeunes  gens  n'etaient  que  des  enfants  de  dix  a 
douze  ans,  et  par  consequent  bien  moins  redoutables  que  des  hommes  maries  dans  la  force 
de  I'age  et  qui  avaient  de  plus  grands  interets  a  sauvegarder,  on  ne  peut  comprendre  ce 
rafSnement  de  cruaute. 

II  faut  laisser  Winslow  Iui-m6me  raconter  cet  incident  :  "  J'ordonnai  aux  prisonniers 
de  marcher.  Tous  repondirent  qu'ils  ne  partiraient  pas  sans  tears  peres.  Je  leur  dix  que 
entail  une  parole  que  je  ne  mmprenais  pas,  car  le  commandemeut  du  roi  etait  pour  moi 
absolu  et  devait  etre  obei  absolument,  et  que  je  n'aimais  pas  les  mesures  de  rigueur,  mais 

1  Journal  de  \\inslow,  p.  112. 

On  ne  dira  pus  que  c'£taient  les  pretres  qui  avaient  dict6  cette  reqnete  aux  Acadiens  ;  il  n'y  en  avail  pas  d^ns 
les  environs.  MM.  Chauvreulx,  Dau-lin,  Le.Maire  et  Maillard  avaient  &6  faite  prisonniers;  LeGuerne^tait  fugitif, 
avec  la  plupart  de  ses  paroissiens,  vers  le  fond  de  la  baie  ;  et  LKsenclaves,  avec  les  siens,  du  c6t6  du  Cap-Sable. 

2  Journal  de  \Vinslow,  p.  109. 
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que  le  temps  n'admettait  pas  do  pourparlers  on  de  delais,  alors  j'orJonnai  a  toutes  les 
troupes  de  charger  a  la  baionnette  et  de  s'avancer  sur  les  Franpais.  Je  comman- 
dai  moi-meme  aux  quatre  rangees  de  droite  des  prisonniers,  composees  de  vingt- 
qnatre  homines,  de  se  separer  dn  reste  ;  je  saisis  1'un  d'entre  eux  qui  empechait  les  autres 
d'avancer,  et  je  lui  ordonnai  de  marcher.  II  obeit." '  Le  reste  des  jeunes  gens  se  resi- 
gnerent  A  suivre,  mais  non  sans  resistance,  et  avec  des  lamentations  qui  fireut  mal  a 
Winslow  lui-meme.  Une  foule  de  femmes  et  d'enfants,  parmi  lesquels  se  trouvaient  les 
meres,  les  socurs,  les  fiancees  de  ces  infortunes,  etaient  temoius  de  cette  scene  dechirante  et 
on  aujinentaient  la  confusion  par  leurs  gemissements  et  leurs  supplications. 

De  lY'srlise  au  lieu  de  1'embarquement  la  distance  n'est  pas  moins  d'un  mille  et  demi. 
Elles  s'attacherent  a  leurs  pas  pendant  tout  ce  trajet,  en  priant,  pleurant,  s'agenouillant, 
leur  faisant  des  adieux,  ossayant  de  les  saisir  par  leurs  vetemeuts  pour  les  embrasser  une 
derniere  fois. 

Fne  autre  escouade,  composee  de  cent  hommes  maries,  fut  embarquee  aussitot  apres 
la  premiere,  au  milieu  des  memes  scenes.  Des  peres  s'iuformaient  de  leurs  femmes  restees 
Mir  le  rivage  ou  etaient  leurs  lils,  des  f  re  res,  ou  etaient  leurs  freres,  qui  venaient  d'etre 
conduits  dans  les  navires  ;  et  ils  suppliaient  les  offieiers  de  les  reunir.  Pour  toute  reponse, 
les  soldats  poiutaient  leurs  baionnettes  et  les  poussaient  dans  les  chaloupes. 

Chaque  famille  eut  ordre  de  nourrir  les  siens  a  bord,  comme  elle  avait  fait  a  1'eglise. 


XIV 

En  lisant  les  instructions  de  Lawrence,  on  est  naturellement  porte  a  croire  qu'il  ait 
au  moins  recommande  de  ne  pas  separer  les  membres  d'nne  meme  famille  en  les  depor- 
tant ;  mais  il  n'eu  est  nullemeut  question,  pas  plus  que  dans  les  rapports  que  lui  adressait 
\Vinslow.  • 

Lawrence  avait  d'autres  preoccupations  :  une  de  celles  qu'il  avait  le  plus  a  cceur, 
etait  de  se  faire  choisir  les  plus  beaux  chevaux  dans  les  ecuries  des  Acadiens.  II  avait 


"  Onler  yo  prisoners  to  march.    They  all  answered  they  would  not  go  without  their  fathers.    I  told 

them  that  via  a  word  I  did  not  understand,  for  that  the  King's  command  was  to  me  ahsolute  and  should  be 

lutely  olieyed  and  that  I  did  not  love  to  use  harsh  means,  but  that  the  time  did  not  admit  of  parlies  or  delays, 

and  then  ordered  ti.e  whole  troops  to  fix  their  bayonets  and  advance  towards  the  French,  and  bid  the  4  right-hand 

ilea  of  the  prisoners  consisting  of  24  men,  wh.ch  I  told  of  myself  to  devied  from  the  rest,  one  of  whom  I  took  hold 

>opp<*e<l  the  mar.  hing  )  and  hid  march  :  he  obeyed  and  the  rest  followed,  though  slowly,  and  went  of  praying, 

imgmg.and  crying,  being  met  by  the  w,,m«n  and  children  all  the  way  (  which  is  1J  mile)  with  great  lamentations 

knees,  pra>  ing,  Ac.  -  Jovrnal  df  H  Wore,  p.  109.    On  a  conserve  1'orlhographe  de  1'aiiteur. 
Dans  le  mcmoi.e  secret  adrvsse  par  Lawrence  a  Murray,  on  lit  le  passa^  suivant  qui  n'a  pas  besoin  de  com- 
menUtirea  : 

•Take  an  opportunity  of  acquainting  the  inhabitants  that  if  any  attempt  by  Indians  or  others  to  Destroye  or 
» ise  Molest  his  Majwrtys  Troops,  you  have  my  orders  to  take  an  Eye  for  an  Eye,  a  Tooth  for  a  Tooth  and  in 

r  Life  from  the  nearest  Nighbours  where  such  Misrhii-fo  is  I'erformed." 

.oisisser  une  occasion  pour  prevenir  les  habitant*  que  s'il  se  fait  aucune  tentative  de  la  part  des  sauvages 
deiru.re  ou  molester  de  quelque  maniere  les  trouiws  de  Sa  Majwne,  vous  avez  mcs  ordres  de 
•vnd'    pot     r.l,  dent  pour  dent,  en  un  mot  vie  pour  vie  sur  le*  plus  proches  voisins  du  lieu  ou  b'accomplira 
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donn6  tout  expres,  pour  cela,  un  sauf-conduit  a  un  nomine  Moiise  LesDerniers  qui  fit  une 
levee  dans  les  differentes  paroisses. ' 

Murray,  que  Lawrence  avait  charg6  de  lui  rendre  le  meme  service,  ecrivait  a  "Wins- 
low  :  "  J'ai  vu  plusieurs  chevaux,  mais  je  n'en  ai  trouve  aucun  qui,  je  pense,  puisse  lui 
plaire,  je  suis  iuforme  aujourd'hui  qu'il  y  a  un  cheval  noir  appartenant  a  un  nomme 
Amand  Gros,  de  Grraud-Pre,  qui,  me  dit-on,  sera  uii  cheval  de  selle  qui  conviendra  a  son 
gout.  Je  desire  done  que  vous  soyez  assez  bon  que  d'ordonner  a  Rene  Leblanc,  fils,  ou  a 
quelques  autres  Franfais,  de  s'en  emparer  et  de  me  1'amener. 2 

Wiuslow  esperait  que  les  transports  destines  a  recevoir  toute  la  population  ne  tarde- 
raient  pas  a  arriver  ;  mais  il  fut  trompe  dans  son  attente.  Sept  de  ces  transports,  expedies 
de  Port-Royal,  u'entrerent  dans  le  bassin  des  Mines  qu'aux  premiers  jours  d'oetobre. 

Quelle  que  fut  la  durete  de  Winslow  pour  les  habitants  de  Grand-Pre,  elle  n'etait 
rien  comparee  a  celle  que  Murray  montra  a  Pisiquid.  Elle  n'etait  rien  surtout  comparee 
a  la  brutalite  des  soldats  anglo-americains  qu'inspiraient  une  haiue  inveteree  et  des  luttes 
sanglantes  contre  les  Acadiens,  Winslow  finit  par  en  etre  indigne,  et  ces  desordres  allerent 
si  loin  qu'il  dut  publier  un  ordre  du  jour  defendant,  sous  peine  de  chatiment  sommaire,  a 
tous  soldats  et  matelots  de  quitter  leurs  quartiers,  afin,  disait-il,  de  mettre  fin  aux  de- 
tresses  d'un  peuple  en  detresse. " 

Trois  des  transports  furent  detaches  du  convoi  et  envoyes  a  Pisiquid,  ou,  depuis  des 
semaines,  Murray  les  attendait  avec  impatience.  Dans  la  lettre  qu'il  ecrivait  a  Wiuslow  pour 
lui  annoncer  leur  arrivee,  se  trouve  un  passage  ou  d'un  trait  il  se  point  lui-meme  : 
"  Aussitot  que  j'aurai  depeche  mes  vauriens  (my  rascals)  je  descendrai  pour  arranger  nos 
affaires  et  me  reposer  un  peu  avec  vous." 

II  ecrivait  quelques  jours  auparavant  :  "  J'ai  hate  de  voir  embarquer  ces  pauvres 
miserables....  Alois  je  me  donnerai  le  plaisir  de  vous  rencontrer  et  de  boire  a  leur  bou 
voyage. 5 

Des  que  tout  fut  prepare  pour  le  depart,  le  commandant  fit  une  proclamation  ordon- 
nant  aux  habitants  de  se  tenir  prets  pour  le  huit  octobre.  Winslow  avait  annonce  dans 
I'assemblee  du  cinq  septembre  que  les  families  ne  seraieut  pas  divisees  et  que  les  habi- 
tants de  chaque  village  seraient,  autant  que  possible,  embarques  sur  les  memes  navires. 
On  a  vu,  par  ce  qui  s'etait  passe  lors  du  premier  embarquement,  ce  que  valaient  ces  pro- 
messes.  Au  reste,  nous  avons  sous  la  main  uue  masse  de  fails,  recueillis  parmi  les  descen- 
dants des  Acadiens,  qui  prouvent  que  le  nombre  des  families  demembrees  fut  conside- 
rable. 

Tel  etait  1'attachement  de  ces  pauvres  gens  pour  leur  pays,  que,  malgre  les  declara- 

1  Permit  the  Bearer  Moses  LesDerniers  to  go  to  Grand-Pre,  to  the  Rivers  Cannard  and  Habitant  to  look  for 
some  horses  for  the  use  of  the  lieutenant  governor  and  bring  the  same  to  this  Fort 

Fort  Edward  3rd  September  1755.    A  Murray,  to  all  concerned. 

The  number  of  horses  mentioned  above  are  six.  A.  M. 

Autre  sauf-conduit  au  meme  par  Winslow,  4  septembre.  —  Journal  de  Winslow,  p.  91-93. 

Cette  date  du  4  septembre  est  &  rernarquer :  c'^tait  liv  veille  de  1'assemblee  ou  tous  les  biens  des  Acadiens 
alluient  etre  conns<]ne"s  au  profit  de  la  couronne.  Lawrence  n'avait  pas  voulu  perdre  1'occasion  d'etre  le  premier 
a  mettre  la  main  impunement  sur  ce  qu'il  y  trouvait  de  plus  pre"cieux.  On  saisit  iui  sur  le  fait  1'esprit  qui  aniinait 
1'organisateur  de  1'expe'dition  :  on  connait  celui  des  subalternes. 

2  Journal  de  Winslow,  p.  108.  "  Idem,  p.  113. 
*  Idem,  p.  171.                                                                          5  Idem,  p.  108. 
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tions  les  plus  formelles,  reit6rees  durant  tout  un  mois,  ils  s'obstinaient  encore  a  se  faire 
illusiou,  et  gardaient  quelque  espoir  de  n'etre  pas  deportes.  Ce  ne  fut  qu'au  dernier 
moment  qu'ils  ouvrirent  les  yeui. 

II  faut  reuoncer  a  decrire  les  scenes  de  cette  lamentable  jouruee  du  8  octobre.  On 
a  peine  a  entendre  meme  les  recits  imparfaits  qu'en  font  aujourd'hui  les  petits-fils  des 
exiles.  C'est  cette  journee  du  8  octobre  qui  leur  est  restte  dans  1'esprit,  quand  ils  parlent 
parlent  de  Innate  du  grand  derangement. 

Des  le  matin  de  ee  jour,  des  foules  de  femmes  et  d'enfants,  venues  de  toutes  les  direc- 
tions, dt'puis  la  riviere  Gaspareaux  jusqu'a  Graud-Pre,  des  vieillards  deurepits,  des  malades, 
dos  infirmes,  traines  dans  des  charrettes  encombrees  d'efFets  de  menage,  des  meres  por- 
taut  lours  nouveaux-nos  dans  leurs  bras,  elaient  pousses  vers  la  Grand'Pree  par  des 
escouades  do  eoldats  sans  pitie.  Le  chemin  qui  conduisait  a  travers  cette  grande  plaine 
jusqu'au  bord  do  la  disue  oil  se  faisait  IVmbarquement,  fut  bientot  tout  grouillant  de 
»otto  masse  d'etres  faiblos  et  desesperes  qui  avaient  peine  a  se  mouvoir  au  milieu  du 
tuiuulto  et  do  la  conrusion  generale.  Dos  invalides,  de  faibles  femmes  chargees  de  far- 
doaux,  tombaient  do  fatigue  le  long1  de  la  routo,  et  n'e  se  relevaient»que  sous  les  menaces 
on  deraut  los  buiouuettes.  Los  uns  s'avancaient  mornes  et  silencieux,  comme  frappes  de 
stupeur,  los  autros  on  pli-urant  et  en  gemissant ;  quelques-uns  en  pro ferant  des  maledic- 
tions :  d'autros  on  fin,  pris  d'une  exaltation  piouse,  murmuraient  des  cantiques,  a  1'exemple 
dos  martyrs.  Los  cris  dos  onfants  eii'iayes  qu'ou  entendait  de  tous  cotes  se  melaient  aux 
aboiemetita  d'une  multitude  do  ohiens  qui  rodaieut  autour  de  cette  foule  en  cherchant  leurs 
m ait res. 


1  Yoici  i|uel()iu-g  frairinonts  du  cantiiiues  quo  rlmntiiicnt  alors  Ics  Acadiens,  ot  qu'on  a  retrouvos  dcrits  sur  des 
i.l.uitr.H.  iju'il.s  emportaienl  paraii  Icurs  objels  les  plus  preoicux.    Une  de  ces  feuilles  se  conserve  au  British 
.Vi«<!im  de  Lolldtv-  : 

I 

I-'anx  plaisirs,  va'ns  Imniienrs,  biens  frivoles, 
Ecouter  aujourd'hui  nos  iidieux. 
Tmp  lonjjtemps  vous  futes  nos  idoles  ; 
Trop  lony temps  vons  cliarma'es  nos  yeux. 
Jjoin  de  nous  la  futile  e.«pe>ance 
De  trou ver  en  vous  notre  bonhenr! 
Avec  VOUH  huureux  en  apparonce, 
Nous  portons  le  chagrin  dans  le  cocur. 

II 

Vive  Jesus  I 

Vive  .Irsii.s ! 
Avec  la  croix,  son  cher  partago. 

Vive  Jesus, 

Dans  les  cocurs  de  tous  les  glus  ! 
Portons  la  croix, 


Sang  choix,saii8  ennui,  sans  murmure 

Portons  la  croix! 
Quoique  tres  araero  et  tres  dure, 
Malgri-  let  gens  et  la  nature 

Portons  la  croix  1 


UN  PELERJNAGE  AU  PAYS  D'EVANGELINE  57 

Mais  ce  fat  au  bord  de  la  greve,  a  1'heure  de  1'embarquement,  que  la  confusion  fat 
extreme  et  qae  se  passerent  les  scenes  les  plus  desolantes.  Tous  ces  malheurt'ux  fureiit 
entasses  p6le-mele  dans  les  chaloupes,  malgre  leurs  plaintes,  que  la  plupart  des  equipages 
ne  comprenaient  m£me  pas,  ne  sachant  pas  leur  langue  ;  et  Ton  ne  prit  pas  plus  de  soin 
pour  faire  monter  les  merabres  de  chaque  t'amille  dans  les  mSmes  transports  qu'on  en  avait 
mis  lors  de  1'embarquement  des  jeunes  gens.  Aussi  est-ce  en  ce  moment,  d'apres  la  tra- 
dition, qu'eut  lieu  le  plus  grand  nombre  de  separations. ' 

Pour  comble  de  malheur,  Winslow  se  trouva  ce  jour-la  dans  une  disposition  d'esprit 
qui  fit  taire  en  lui  le  peu  de  sentiment  humain  qu'il  avait  pu  montrer  jusque-la.  La 
veille  de  rembarquement,  vingt-quatre  des  prisonuiers,  profitant  de  1'obscurite  de  la  nuit 
augmentee  par  la  pluie,  s'etaient  echappes  d'un  des  transports  sans  que  les  huit  sentiuelles 
de  garde,  ni  les  hommes  de  I'equipage,  eussent  pu  lui  en  rendre  compte. 

En  apprenant  cette  nouvTelle  le  matin  meme  de  rembarquement,  "VViuslow  tomba 
dans  un  etat  d'exasperation  dont  lui-meme  doune  la  mesure  dans  le  passage  suivant  de 
son  journal :  "  Je  fis  faire  1'enquSte  la  plus  striete  qu'il  me  fut  possible  pour  savoir  com- 
ment ces  jeunes  gens  s'etaient  echappes  hier,  et  d'apres  toutes  les  circonstances,  je  recon- 
nus  que  c'etait  un  nomme  Francois  Hebert  qui  se  trouvait  a  bord  du  uavire  et  y  embar- 
quait  ce  jour-la  ses  efFets,  qui  en  avait  ete  1'auteur  ou  1'instigateur.  Je  le  fis  venir  a  terre, 
le  conduisis  devant  sa  propre  maison,  et  alors,  en  sa  presence,  je  fis  bruler  sa  maison  et  sa 
grange,  et  je  donnai  avis  a  tous  les  Fraii9ais  que,  dans  le  cas  ou  ces  hommes  ne  se  ren- 
draient  pas  d'ici  a  deux  jours,  je  servirais  tous  leurs  amis  de  la  meme  maniere  ;  et  uon 
settlement  cela,  mais  que  je  coufisquerais  tous  leurs  biens  de  menage,  et  que  si  jamais  ces 
hommes  tombaient  entre  les  mains  des  Anglais,  il  ne  leur  serait  accorde  aucuu  quartier." 

Quand  le  soleil  jeta  ses  derniers  rayons  sur  le  bassin  des  Mines  une  partie  de  la  popu- 
lation etait  rendue  a  bord  des  navires.  Cinq  autres  transports,  arrives  les  jours  suivauts, 
enleverent  le  reste.  Cette  chasse  a  1'homme  s'etait  poursuivie  avec  uue  atroce  activite  sur 
tout  le  littoral  de  la  baie  de  Fundy.  Dans  les  environs  de  Beausejour,  Monktou  en  avait 
captur6  et  expedie  au-dela  d'un  mille  ;  Murray,  onze  cents  a  Pisiquid  ;  Winslow,  deux 
mille  cinq  cent  dix,  dans  des  vaisseaux  effroyablement  charges ; 3  eufiu  Hundfield,  seize 
cent  soixante-quatre  dans  la  baie  de  Port-Koyal. 

Les  debris  de  la  population  qui  avaieut  echappe  aux  recherches,  avaient  pris  la  fuite 
dans  les  bois.  Le  nombre  total  des  deportes  acadiens  depassait  le  chiffre  de  six  mille, 4  sur 
une  population  entiere  d'environ  quatorze  mille  habitants. 

1  De  1'autre  c6t£  de  la  baie,  dans  les  seules  missions  de  Memramcook,  de  Peticoudiac  et  de  Chipoudy,  soixante 
femmes  avaient  it&  s6par6es  de  leurs  maris,  jetees  de  force  dans  les  navires.  —  Lettre  de  Vabbt  LeGuerne  d  M.  Pre- 
vost,  10  mars  1756.    Plusieurs  de  ces  meres  avaient  des  garcons  qui  leur  avaient  aussi  M  enleves. 

II  6tait  souvent  arrive1  que  des  prisonniers  avaient  fait  dire  a  leur  famille  de  ne  pas  venir  se  rendre,  dans 
l'espe>ance  ou  ils  elaient  d'etre  rapatries  apres  la  guerr3. 

2  ....  Made  the  strictest  enquiry  t  could  how  those  young  men  made  their  escape  yesterday,  and  by  every 
circumstance  found  one  Francis  Hebert  was  either  the  contriver  or  abetter  who  was  on  Board  Church  and  this  day 
his  effects  shipt,  who  I  ordered  a  shore,  carryd  to  his  own  house  and  then  in  his  presence  burnt  both  his  house 
and  barne,  and  gave  notice  to  all  the  French  that  in  case  these  men  did  not  surrender  themselves  in  two  days,  I 
should  serve  all  their  friends  in  the  same  manner  and  notonly  so  would  confiscate  their  household  goods  and  when 
ever  those  men  should  fall  into  the  english  hands,  they  would  not  be  admitted  to  quarter.  —  Journal  de  Window, 
p.  166. 

8<I  put  in  more  than  two  to  a  tun,  and  the  people  greatly  crowded.  —  Journal  de  Winslow,  p.  179. 
4  Haliburton  porte  ce  chiffre  a  7  ou  8,000. 

Sec.  1, 1886.  —  8. 
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Dans  le  Bassin  des  Mines,  les  transports,  charges  de  leur  cargaison  humaine,  n'at- 
tendirent  qu'un  bon  vent  pour  1  ver  leurs  ancres  et  cingler  hors  de  la  rade.  Winslow  eut 
un  moment  d'orgueil It-use  satisfaction  quand  il  les  vit  deployer  leurs  voiles  et  doubler, 
1'un  apres  1'autre,  le  cap  Bloraedon.  II  avait  reussi  au-dela  de  ses  esperances.  Toute 
cette  vaste  baie,  ou  travaillait,  comme  un  essaim  d'abeilles,  un  peuple  industrieux,  etait 
mainteuant  deserte.  Dans  les  villages  silencieux,  ou  les  portes  et  les  fenetres  des  maisons 
battaient  au  vent,  on  n'eutendait  plus  que  les  pas  de  ses  soldats  et  les  mugissements  des 
troupeaux  qni  erraient  inquiets  autour  des  etables,  comrne  pour  chercher  leurs  maitres. 

D'upres  les  ordres  qu'il  avait  refus  du  gouverneur  Lawrence,  toutes  les  constructions 
devaient  etre  detruites  afiii  que  les  habitants  echappes  aux  poursuites,  prives  d'asiles, 
fussent  forces  de  se  rendre. 

Les  derniors  navires  qui  emportaient  los  exiles  n'avaient  pas  encore  franchi  1'entree 
du  bassin  des  Mines,  quand  cos  infortunes,  qui  jetaient  un  regard  d'adieu  sur  leur  cher 
pays,  apercurent  des  nitages  de  fumee  qui  montait  du  toit  des  maisons.  En  quelques  ins- 
tants, toute  la  cote,  depnis  Gaspareaux  jusqu'd  Grand- Pre,  fut  en  flamme,  car  les  granges 
et  les  etables,  toutes  pleines  de  loin  et  de  gerbi-s, '  prirent  feu  comme  des  trainees  de 
poudre.  Un  cri  de  douleur  s'echappa  de  toutes  les  poitrines. 

Mais  ce  fut  surtout  lorsque  les  Acadiens  virent  bruler  la  jolie  eglise  de  la  riviere  aux 
Canards,  dont  rincendie  leur  faisait  voir  clairemeut  le  sort  qui  attendait  celle  de  Graud- 
Pre,  que  leur  desespoir  fut  inexprimable.  ~ 

Ces  deux  temples  surmontes  de  leurs  gracieux  clochers,  et  dont  les  boiseries  int§- 
rieures,  sculptees  avec  gout,  etaient  toutes  en  bois  de  ch^ne,  leur  avaient  coute  tant  de 
sacrifices !  Qu'etaient  devenus  les  vases  sacres,  les  ornements  d'eglise,  dont  plusieurs,  fort 
riches,  leur  avaient  etc  eiivoyes  en  present  par  le  roi  Louis  XIV?3  C'etait  a  la  garde  de 
leurs  t'glises  qu'ils  avaient  confie  leurs  morts  abandonnes  dans  les  cimetieres.  Us  avaient 
encore  dans  1'oreille  les  sonsjoyeux  des  cloches  qui  les  appelaient  aux  offices  des  diman- 
ches  et  qui  leur  annonc-aieut  1'angelus  de  1'aurore  et  du  soir.  Helas!  ils  savaient  qu'ils 


1  II  n'y  cut  puere  dVpar-m*!  quo  les  blfti  mis  on  farine  pour  la  nourriture  des  troupes  et  des  deportes. 
1  Bitisses  brultes  par  \Viuslow  dans  le  district  des  Mines : 

Autres 
Maisons.     Granges.    Mtisses. 

2  A  la  riviSre  Gaspareanx , 49  39  19 

5  A  la  riviere  aux  Canards,  des  Habitants,  Perreault.  76  81  33 

6  A  la  rivid  re  aux  Canards  et  iles  Habitants  85  100  75 

7  A  la  riviere  aux  Canards  et  des  Habitants 45  56  28 

255  276  155 

276 
255 

Moulinsen  difterents  endroits 11 

Eglise 1 


Totul . 


1*  rapitaine  Oagood,  resW  quelqnes  jours  apres  le  depart  de  Winslow,  brula  1'eglise  de  Grand-Pr<5,  qui  avait 
•ervi  de  caMrne,  et  ce  qni  rental t  de  maisons. 

1  Le  roi  avait  donn£  en  1705  un  calico,  un  ciboire,  un  o»tensoir  en  argent  massif,  et  un  ornement  complet 
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allaient  6tre  jetes  dans  des  contrees  ou  ils  ne  verraient  plus  ces  beaux  offices,  ni  la  robe 
noire  de  lours  pretres  ! 

Quand  les  habitants  de  Port-Royal  refugies  dans  les  bois  avaient  vu,  corame  eux, 
leurs  maisons  incendiees,  ils  n'avaient  pas  ose  sortir  de  leur  retraite ;  mais  quand  ils 
avaient  vu  mettre  le  feu  a  leur  eglise,  ils  s'etaient  elances  furieux  sur  les  incendiaires,  en 
avaient  tue  ou  blesse  viugt-ueuf  et  mis  les  autres  en  fuite  ;  puis  ils  s'etaient  rejetes  dans 
les  bois. 

Decembre  etait  avance  quand  Winslow  out  fini  son  ceuvre  de  destruction.  II  ne 
s'etait  pas  hate  de  prendre  la  mer,  afin  d'emtneuer  ceux  des  fugitifs  que  la  faim  et  la 
misere  forpaient  de  sortir  des  bois.  Les  deruiers  embarques  mirent  a  la  voile,  dans  1'apres- 
midi  du  20  decembre,  au  nombre  de  deux  cent  treute-deux  sur  deux  goelettes  :  1'uue  a 
destination  de  Boston,  1'autre  de  Virginie. 

II  semble  que  Longfellow,  qui  a  si  bien  chante  les  malheurs  des  Aoadiens,  et  qui, 
parait-il,  n'ajamais  vu  Grand-Pre,  ait  ete  assis  en  face  du  cap  Blomedon,  lorsqu'il  ecrivit 
ce  beau  passage  par  ou  s'ouvre  son  poeme  d'Evaugeliue  : 

This  is  the  forest  primeval.     The  murmuring  pines  and  the  hf  mlocks, 
Bear  Jed  with  moss,  an  1  in  garments  green,  indistinct  in  the  twilight, 
Stand  like  Druids  of  old,  with  voices  sad  and  prophetic, 
Stand  like  harpers  hoar,  with  beards  that  rest  on  their  bosoms. 
Loud  from  its  rooky  caverns,  the  deep-voiced  neighbouring  ocean 
Speaks,  and  in  accents  disconsolate  answers  the  wail  of  the  forest. 

Th;s  is  the  forest  primeval ;  but  whore  are  the  hearts  that  beneath  it 

Leaped  like  the  roe,  when  he  hoars  in  the  woodland  the  voice  of  the  huntsman  ? 

Where  is  the  thatch-roofed  village,  the  homo  of  Acadian  farmers, — 

Men  whose  lives  glided  on  like  rivers  that  water  the  woodlands, 

Darkened  by  shadows  of  earth,  but  reflecting  an  image  of  heaven? 

Waste  are  those  pleasant  farms,  and  the  farmers  for  ever  departed  ! 

Scattered  like  dust  <ind  leaves,  when  the  mighty  blasts  of  October 

Seize  them,  and  whirl  them  aloft,  and  sprinkle  thorn  far  over  the  ocean  ! 

Nought  but  tradition  remains  of  the  beautiful  village  of  Grand-Pre. 

"  C'est  la  foret  primitive.  Les  pins  murmurants  et  les  melezes  vetus  de  leur  barbe  de 
mousse  et  de  leur  robe  de  feuillage,  se  dresseut,  vagues  et  coufus  dans  le  crepuseule, 
comme  les  druides  d'autrefois,  et  font  entendre  des  voix  tristes  et  prophetiques.  L'orean 
voisin  jette  sa  grande  voix  dans  les  cavernes  sonores  des  rochers,  et  ses  accents  inconso- 
lables  repondent  aux  soupirs  de  la  foret. 

"  C'est  la  foret  primitive  ;  mais  ou  sont  les  coeurs  qui  battaient  comme  celui  du  che- 
vreuil,  quand  il  enteud  dans  la  bruyere  la  voix  du  chasseur  ?  Ou  sont  les  toits  de  chaume 
du  village,  la  demeure  de  1'habitant  acadien,  dont  la  vie  voilee  par  les  ombres  de  la  terre, 
mais  refletant  1'image  des  cieux,  s'ecoulait  comme  les  ruisseaux  qui  arrosent  les  terres 
vierges  ?  Les  chaumieres  devastees  ont  disparu,  et  leurs  habitants  sont  partis  pour  tou- 
jours,  disperses  comme  la  poussiere  et  les  feuilles,  quand  les  violentes  rafales  d'octobre  les 
saisissent  et  les  font  tourbillonner  dans  1'air  et  pleuvoir  au  loin  sur  1'ocean  !  Du  joli 
village  de  Grand-Pre,  il  ne  reste  plus  rien  que  la  tradition." 
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L'abbe  LeGuerne  a  racontfc  quelques-unes  des  scenes  navrantes  dont  il  avait  6t6 
t.- in. .in  ;  ' 

"  La  plnpart  des  malheureuses  femraes  (des  environs  de  Beausejour)  seduites  par  de 
fausses  nouvelles...  emportees  par  1'attachement  excessif  pour  des  maris  qu'elles  avaieut 
eu  permission  de  voir  trop  souvent,  fermaut  1'oreille  a  la  voix  de  la  religion,  de  leur  mis- 
sionnaire  et  a  toute  consideration  raisonnable,  se  jeterent  aveuglemeut  et  comine  par 
desespoir  dans  les  vaisseaux  anglais.  On  a  vu  dans  cette  occasion  le  plus  triste  des 
spectacles ;  plusieurs  de  ces  femraes  n'ont  pas  voulu  embarquer  avec  leurs  grandes  filles 
et  lenrs  grands  garcons  par  le  seul  motif  de  la  religion.  2 

L'expedition  dirigee  contre  Cobequid  trouva  le  village  abandonne,  et  ne  put  qu'incen- 
dier  les  maisons.  I>'s  Cobi-quites,  (c'est  ainsi  qu'on  les  appelait ),  traverserent  dans  1'ile 
Saint-Jean,  ( ile  du  Prince  Edouard ),  ou  ils  esperaient  se  mettre  a  1'abri  de  nouvelles  atta- 
ques  ;  niais  ils  n'etaieut  qu'au  commencement  de  leurs  malheurs. 

11s  i'urent  rejoints  par  cinq  cents  autres  fugitifs  des  environs  de  Beausejour  et  de 
Tintamarre  qu'y  fit  passer  1'abbe  LeGuerne. 

La  destination  des  deportes  avait  ete  prevue  d'avance  par  le  gouverneur  Lawrence 
qni,  d'Halifux,  avait  dirige  toutes  les  operations.  Ils  devaient  6tre  debarques  dans  les 
prim  ipanx  ports  de  mer  du  littoral  americain,  depuis  la  Nouvelle-Angleterre  jusqu'a  la 
Georgie,  e'est-a-dire  sur  une  etenduc  de  plusieurs  centaines  de  milles.  Get  ordre,  dont 
peut-etre  Lawrence  n'aper<;ut  pas  toutes  les  consequences,  fut  le  plus  barbare  et  le  plus 
fatal  aux  A<  adieus,  car  il  mettait  un  grand  uombre  de  families  separees  dans  I'impossibi- 
lite  de  se  retrouver. 

Au.  une  raison  ne  petit  justifier  un  pareil  acte  ;  il  cut  6t§  au  contraire  de  bonne 
politique  d'etaldir  les  Ai  adieus  ensemble  dans  quelqu'une  des  provinces  6loignees,  ou 
leur  jiresence  n'aurait  offert  aucun  danger,  ou  ils  se  seraieut  multiplies  avec  la  rapidite 
qu'on  leur  <  ounaissait,  et  oii  ils  auraieut  fini  par  deveuir  les  citoyens  fideles  de  la  grande 
republique. 

Pendant  que  les  transports  cinglaieut  sur  la  baie  de  Fundy,  un  Acadien  de  Port- 
Royal,  du  uom  de  Beaulieu,  aucien  navigateur  au  long  cours,  ayaut  demande  au  capitaine 
du  navire  ou  il  etait  deleuu  avec  deux  cent  viugt-quatre  autres  exiles,  en  quel  lieu  du 
monde  il  allait  les  conduire  : 

-  Dans  la  premiere  ile  deserte  que  je  rencontrerai,  repondit-il  insolemment.     C'est 
tout  ce  que  meritent  des  papistes  franfais  comme  vous  autres. 

Hors  de  lui-meme,  Beaulieu,  qui  etait  d'une  force  peu  ordinaire,  lui  assena  un  coup 
de  poing  qui  1'etendit  sur  le  pont.  Ce  fut  le  signal  pour  les  autres  captifs,  qui  probable- 
ment  s'etaicnt  concertes  d'avance.  Quoique  sans  armes,  ils  se  prficipiterent  sur  leurs 
gardes,  en  tuerent  quelqucs-uns  et  mirent  les  autres  hors  de  combat. 

BeanliffQ  prit  ensuite  le  commaudement  du  transport,  et  alia  1'echouer  dans  la  riviere 
Saint-Jean,  pres  de  la  mission  que  dirigeait  alors  les  PP.  Germain  et  De  la  Brosse. 


1  L'abW  LeGuemo,  qui  a  Uiw£  une  relation  del  elements  de  1755,  £tait  natif  de  Bretagne.  Hommede 
•cience,  poite  mime  i  aea  heures,  il  devint,  aprts  son  retour  dra  missions,  professeur  de  philosophic  au  s^niinaire 
de  Quebec,  i  qoi  il  %n»  ga  bibliotheque  et  sea  manuscrits.  11  mourut  en  1789,  cur6  de  Saint-Francois  de  1'Ile 
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Durant  les  cinq  ann6es  de  guerre  qui  suivirent  1'automne  de  1755,  toute  la  Nouvelle- 
Ecosse  fut  sillonnee  de  partis  d'eclaireurs  qui  firent  une  chasse  implacable  aux  fugitifs 
acadiens.  Ceux-ci  s'etaient  divises  en  deux  courants  :  1'un  qui  reraontait  par  etapes  vers 
les  frontieres  du  Canada  ;  1'autre  qui  iucliiiait  vers  I'extremite  de  la  presqu'ile,  esperant 
trouver  quelque  asile  inaccessible  et  des  raoyens  de  vivre  au  bord  de  la  raer.  L'abbe 
Desenclaves,  qui  avait  accompagne  une  partie  de  ces  derniers  dans  leur  fuite  de  1'ort- 
Royal,  se  trouvait  encore  au  milieu  d'eux  en  1756,  dans  Ics  environs  du  Cap-Sable.  On 
voic  quel  etait  leur  sort  par  1'extrait  suivant  d'une  lettre  qu'il  ecrivait  a  Quebec  en  date 
du  22  juiu  :  "  Nous  sommes  en  prieres,  disait-il,  pour  obteuir  sur  nous  les  misericordus  du 
Seigneur,  mais  il  est  a  craindre  que  nos  paroles  ne  manquent  de  la  force  d'uue  foi  vive. 
Tout  le  Cap  de  Sable  avait  etc  a  couvert  de  toute  insulte  jusqu'au  23  avril,  qu'un  village 
fut  investi  et  enleve  ;  tout  fut  brule,  et  les  animaux  tues  ou  pris,  et  uue  maison  a  quatre 
lieues  de  la  eut  le  meme  sort,  le  meme  jour.  Le  dimanche  apres  la  Passion,  on  pillait  une 
maison  et  on  prit  les  bestiaux  appartenaiit  a  M.  Joseph  Dentremont  qui  avait  ete  pris  a  la 
p6che  avec  un  fils  a  lui,  un  a  sa  femme  et  uu  gar9on  du  Port-Royal.  11  y  avait  a  uue 
petite  lieue  de  la  maisou,  mon  presbytere  et  une  modeste  chapelle  ;  ils  n'y  out  pas  encore 
ete,  ils  n'ont  pas  m6me  brule  un  petit  oratoire  que  j'avais  ou  ils  out  ete,  le  lundi  de  la 
Pentecote.  Ils  forcerent  sans  doute  M.  Joseph  Dentremout  de  les  conduire  chez  ses  eufants 
dont  ils  en  tuerent  un,  lui  enleverent  la  chevelure,  pillerent  leur  cabane,  qu'ils  brulerent ; 
ils  emmenerent  quelques  animaux.  Les  autres  eufauts  out  pris  la  fuite,  tout  1^  reste  s'est 
retire  dans  les  bois  faisant  garde  en  cas  de  surprise.  Je  compte  qu'ils  aurout  de  la  peine 
a  me  trouver  avec  une  viugtaine  d'ames  qui  sont  avec  moi ;  nous  n'avons  rien  laisse  dans 
nos  maisons,  pas  plus  que  dans  1'eglise  ;  nous  attendons  ici  la  misericorde  du  Seigneur. 
Si  les  choses  lie  s'accoinodeut  pas,  nous  ferons  notre  possible  pour  gagner  la  riviere  Saint- 
Jean  au  printemps  ;  si  elles  s'accomodent  et  que  Mgr  le  veuille,  j'irai  finir  mes  jours  dans 
quelque  coin  de  communaute  en  Canada.  Siuon,  il  faudra  que  je  passe  en  France  d'ou 
j'ai  re9u  des  lettres  d'instances  tout  fraichement.  Plaise  a  la  misericorde  de  Dieu  de  me 
faire  connaitre  sa  saiute  volonte.  Souvenez-vous  de  nous  dans  vos  saints  sacrifices."  ' 

Cette  lettre  laissait  assez  prevoii' ce  qui  devait  arriver:  1'abbe  Desenclaves  et  sou  petit 
troupeau  furent  cernes,  embarques  sur  un  uavire  et  envoyes  a  Boston. 

Malgre  ces  dragonuades,  un  certain  nombre  de  families,  entre  autre  celles  du  bassin 
des  Mines  et  de  Port-Royal,  qui  passerent  1'hiver  de  1756  dans  le  voisinage  de  la  baie  de 
Fundy,  parvinrent  a  se  tenir  cachees  jusqu'a  la  conclusion  de  la  paix,  grace  surtout  a  I'ami- 
tie  des  sauvages.  Rallices  ensuite  par  les  missionnaires,  leurs  seuls  et  inseparables  amis, 
et  rejointes  par  d'autres  families  acadiennes,  revenues  de  1'exil,  elles  ont  ete  1'origine  des 
florissantes  paroisses  qu'on  voit  aujourd'hui  autour  de  la  baie  Sainte-Marie. 

XVI 

Du  site  aujourd'hui  desert  qu'occupait  Grand-Pre,  on  aper^oit  un  bon  nombre  d'habi- 
tatious  disseminees  sur  les  hauteurs  qui  s'arrondissent  autour  du  bassin  des  Mines  ;  mais, 
helas!  pas  une  de  ces  maisons  n'est  habitee  par  des  Acadiens  Elles  out  ete  baties  sur 
les  cendres  de  leurs  foyers,  par  des  hommes  etrangers  a  leur  race,  qui  vivent  en  paix 
et  richement  sur  ces  domaines  que  d'autres  mains  avaieut  ouverts  a  la  culture.  Cette 
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pensee  me  donnait  un  serrement  de  coeur,  chaque  fois  qu'en  traversant  la  Grand'Pree,  je 
jetais  un  coup  d'ceil  sur  le  paysage  envirounant. 

Avant  de  m'eloigner,  je  voulus  suivre  le  chemin  qu'avaient  parcouru  les  exiles  jus- 
qn'au  lieu  de  I'embarquement.  La,  assis  sur  le  talus  de  la  graude  digue  au  pied  de 
laqnelle  veuait  battre  I'oeean,  je  restai  lougtemps  a  ecouter  le  bruit  melancolique  de  ces 
memes  flots  qui  avaient  mele  leurs  gemissements  a  ceux  des  infortunes  baunis.  J'ouvris 
Ewingeline  et  jVn  lus  les  principaux  passages.  On  concoit  ce  que  peut  avoir  de  charmes 
line  telle  lecture  faite  sur  le  theatre  meme  des  evenements.  J'invite  ceux  qui  ont  pris 
quelque  interet  a  ce  qui  precede  a  relire  le  poerae  A'Evangeliae ;  ils  se  convaincront,  malgre 
ce  qu'ils  out  pu  voir  de  contraire  dans  des  publications  recentes,  que  la  touchante  elegie 
de  Longfellow  est  en  tout  point  1'echo  (idele  et  poetique  de  la  tradition. 

9  octobre.  —  Au  lever  du  soleil,  promenade  a  pied  sur  les  montagnes  qui  domiuent 
Kontvillo.     On  y  jouit  d'une  vue  si  vol  d'oiseau  de  la  vallee  par  ou  coule  la  riviere  Gaspa 
reuux,  et  du  bassin  des  Minos,  dont  on  est  eloigne  d'environ  sept  milles  ;  c'est  un  des  plus 
gracieux  panoramas  de  I'Amerique  du  Nord. 

IK-part  de  Kentville  par  le  train  du  matin.  Le  long  de  la  route,  comme  en  plusieurs 
endroits  d.1  la  Nouvelle-E<  osse,  je  suis  cheque  des  cris  que  poussent  de?  attroupements 
d'enfants  a  1'arrivee  du  train  aux  gares  ;  on  dirait  des  hurlements  de  loups  furieux.  Quelle 
difference  avec  1'oxcellente  tenue  de  la  i'oule  qu'on  rencontre  dans  les  gares  de  chemin  de 
fer  de  la  province  de  Quebec.  Si  de  pareilles  inconvenances  se  commettaient  dans  nos 
campaniles,  les  reprimandes  severes  des  cures  y  auraient  bien  vite  mis  un  terme.  On 
quuliiie  nos  habitants  de  firiext  ridden.  Je  ue  sais  jusqu'a  quel  point  les  Neo-Ecossais 
ecouti'iit  leurs  ministrcs;  rnais  je  puis  assurer  qu'ils  n'y  perdraient  pas  sous  le  rapport  de 
la  politesse,  s'il.s  appreuaicnt  a  vivre  sous  la  houlette  de  nos  pasteurs. 

Le  chemin  de  fer  cotoie  la  riviere  Annapolis  (autrefois  riviere  Dauphin )  depuis  sa 
source  jusqu'a  son  embouchure.  Voici  ia  Pree-Ronde,  ou  florissait  jadis  uue  paroisse  aca- 
dienne.  II  u'eu  reste  aucuue  trace,  pas  plus  que  de  celle  de  Port-Royal,  petite  ville  toute 
anglaise  qui  ne  repond  plus  qu'au  nom  d'Annapolis.  Elle  n'a  d'autre  interet  que  les 
mines  de  son  fort,  aujourd'hui  abaudoune  comme  celui  de  Beausejour.  C'est  le  meme 
systeme  de  fortification  en  terre,  sur  uue  plus  grande  echelle.  La  poudriere  placee  a  1'abri 
d'une  des  courtines  est  tres  bien  conservee  et  remarquable  par  la  force  de  ses  voutes  en 
pleiu  ciutre,  dout  les  larges  et  epaisses  briques  out  la  blancheur  et  la  durete  du  marbre. 

J'ai  pour  cicerone  M.  le  juge  Cowling,  antiquaire  du  lieu,  a  qui  m'a  preseute  en 
arrivant  un  excellent  avocat  d'Annapolis,  M.  Chesley,  dont  j'ai  fait  1'heureuse  rencontre 
dans  le  train. 

Le  juge,  dont  la  conversation  est  tres  interessantv.1,  me  dit  avec  regret  que  le  meme 
esprit  de  mercautilisme  ignare  qni  a  failli  faire  perdre  a  Quebec  son  cachet  d'antiquite 
en  lui  enlevaut  ses  fortifications,  regne  a  Annapolis.  Des  speculateurs  ont  fait  des  tenta- 
tives  aupres  du  gouvernement  federal  pour  faire  mettre  en  vente  les  terrains  qu'occupe  le 
fort. 

—  Ne  serait-ce  pas  un  crime  dc  lese-antiquite?  ajoute  le  juge  Cowling.  Si  1'attention 
du  ministre  etait  attiree  sur  ce  sujet,  nul  doute  qu'il  ne  prendrait  des  mesures  pour  faire 
veiller  a  la  conservation  de  ces  monuments  du  passe  auxquels  se  rattachent  tant  de  sou- 
venirs et  qui  sont  si  rares  sur  notre  continent 

Dans  I'apres-midi,  excursion  en  voiture  vers  le  haut  de  la  riviere,  au  petit  village. 
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d'Equille  situe  a  deux  rallies  de  Port-Royal.  Sur  la  falaise  tres  escarpee  an  pied  de 
laquelle  coule  la  riviere,  se  voit  encore  des  restes  de  fortifications  d'une  assez  grande 
etendue.  Au  milieu  d'un  verger  voisin  une  excavation  indique  1'endroit  ou  existait, 
parait-il,  une  chapelle  bade  par  les  Fran9ais  ;  on  y  a  decouvert  quelques  petits  ustensiles  en 
or,  qui  out  du  servir  a  la  mission.  J'ai  vu  dans  le  salon  du  proprietaire  de  ce  verger,  M. 
Hoyt,  deux  de  ces  objets  et  plusieurs  poiutes  de  fleches  et  de  lances  en  pierre  taillees  par 
les  sauvages,  et  qui  ont  et6  trouvees  dans  les  alentours. 

10  octobre.  —  Depart  d'Annapolis  pour  Saint-Jean,  Nouveau-Brunswick.  On  comprend 
pourquoi  les  Fran9ais  ont  doune  au  bassin  que  nous  traversons  le  nom  de  Port-Royal, 
quand  on  le  parcourt  par  une  journee  resplendissante  comme  celle  dont  nous  jouissons. 
Cette  vaste  nappe  d'eau  qui  ressemble  a  un  lac,  et  qui  ne  communique  avec  la  mer  que 
par  un  etroit  passage,  est  encaissee  eutre  des  hauteurs  cultivees  couronnees  d'une  guir- 
lande  de  forets  toujours  vertes.  Toutes  les  llottes  du  monde  pourraient  y  ancrer  a  la  fois 
et  y  manceuvrer  a  1'aise. 

Du  gut  de  Digby  a  Saint-Jean,  traversee  tres  agreable  par  un  beau  clair  de  lune  et  un 
calme  parfait. 

Deux  jours  apres,  je  rentrais  a  Quebec  par  1'Intercolonial,  emportant  avec  moi  des 
impressions  et  des  souvenirs  dont  ces  notes  de  voyage  ue  sout  qu'un  vague  reflet. 
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IV  -  -  Oscar  Dunn, 
Par  M.  A.  D.  DECELLES. 

(  Lu  le  25  mai  1886.) 


Parrai  les  tombes  que  nous  avous  vues  se  ereuser  en  si  grand  nombre,  des  deux  cotes 
de  uotre  route,  depuis  dix-huit  mois,  et  que  peut-etre  nous  avons,  helas  !  presque  toutes 
oubliees,  tellemeut  ces  deuils  multiplies  fiuisseut  par  ne  laisser  que  des  impressions  fugi- 
tives, il  s'en  trouve  une  portant  un  nom  que  nous  ne  pouvons  encore  aujourd'hui  prououcer 
sans  eprouver  un  serrement  de  coaur.  Ce  nom  eveille  sans  doute,  chez  vous  comme  chez 
moi,  des  regrets  aussi  vifs,  si  j'en  juge  par  ce  que  je  ressens,  quo  le  jour  ou  la  i'atalo  nou- 
velle  nous  arrivait  que  sa  main  venait  soudain  de  se  glacer  dans  celles  de  1'aini  qui  le 
voyait  passer,  sans  transition,  de  la  vie  active  aux  torpeurs  de  la  mort.  Vous  ne  1'avez  pas 
oublie,  en  depit  des  eveuemeuts  de  tous  genres  qui  soiit  veuus  nous  impressionner  si 
fortement  pendant  ces  derniers  mois  ;  vous  ne  1'avez  pas  oublie  parce  que  DUNN  appartenait 
a  cette  categoric  peu  uombreuse  d'hommes  dont  la  perte  est  un  veritable  deuil,  et  qui 
laissent  dans  la  memoire  de  ceux  qui  les  out  aimes  de  longs  et  durables  souvenirs.  C'etait 
uue  physionomie  d'elite  qui  ne  pouvait  rester  dans  1'ombre  ;  c'etait  une  nature  originate 
qui  se  detachait  en  un  vif  relief  sur  I'uniformite  de  la  foulc  ;  par-dessus  tout,  c'etait  un 
ami  qui  ne  tenait  pas  a  ceux  qui  1'affectionnaient  par  ces  attaches  banales  d'un  jour, 
uouees  trop  facilement,  et  rompues  sans  peine  et  sans  secousse.  Aussi  quels  regrets  dans 
les  milieux  ou  il  avait  etc  repandu,  lorsque  Ton  apprit  sa  lin  foudroyante !  Ai-je  besoiu 
de  peiudre  la  poiguaute  emotion  que  vous  avez  ressentie  comme  moi  ?  Ai-je  besoiu  de  rap- 
peler  ces  exclamations  de  douleur  qui  eclataient  A.  Quebec  et  qui  trouvaieiit  d'unanimes 
echos  parmi  ses  amis  de  Montreal  et  d'Ottawa  ?  Nous  qui  n'avions  pas  etc  temoins  du 
coup  de  foudre  qui  1'a  enleve,  nous  ne  pouvious  plus  nous  revoir  sans  douner  cours  a  uos 
tristes  pensees.  Je  n'ai  jainais  vu  1'amitie  survivre  a  la  separation  supreme  avec  des  sou- 
venirs plus  persistauts  meles  a  des  regrets  plus  aftectueux. 

Si,  le  15  avril  1885,  nous  etions  frappes  dans  nos  affections  les  plus  vives,  ce  jour-la, 
les  lettres  cauadiennes  et  la  Societe  Roy  ale  se  sentaieut,  elles  aussi,  atteiutes  dans  leurs 
plus  cheres  esperances.  Elles  voyaieut  disparaitre  a  40  aus  —  age  ou  dans  les  autres  pays, 
Ton  commence  generalement  a  se  faire  jour  au  sein  de  la  foule — un  homme  a  qui  nous 
devons  tant  de  travaux  intellectuels,  un  publiciste  qui  a  eparpille  dans  une  demi-dou- 
zaine  de  journaux,  a  Paris,  a  Quebec,  a  Montreal,  tant  d'ecrits  fortement  penses,  d'une 
forme  si  personnelle,  d'uue  spontaneite  si  prime-sautiere. 

Dunn  etait  une  de  ces  rares  individualites  qui,  par  la  force  de  leur  caractere,  la  nature 
de  leur  esprit,  arrivent  forcement  aux  premiers  rangs.  Marquees  en  quelque  sorte  du 
sceau  du  genie,  emportees  par  une  puissance  extraordinaire,  elles  s'imposent  a  leur  entou- 
rage, font  accepter  leur  empire  dans  le  domaine  de  1'intelligence.  II  s'etait  revele  ce 
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qu'il  eerait,  de  bonne  heure.  "  Des  ses  premieres  annees  au  college  de  Saint-Hyacinthe, 
me  disait  un  de  sea  aneiens  condisciples,  Oscar  Dunn  etait  un  eleve  hors  de  pair  ;  nous 
stations  line  superioritfi  chez  lui ;  deja  s'ebauchait  dans  sa  personne  et  ses  manieres  la 
figure  si  oaracteristique  que  nous  avons  connue.  Aussi  ses  precepteurs  le  surveillaient-ils 
d'une  facon  toute  speViale  comrae  un  eleve  appele  a  de  belles  destinees."  A  cette  consi- 
deration quo  lui  valait  sa  nature  d'6lite,  s'ajoutait  un  sentiment  d'iuteret  tout  purtit  ulier 
qu'avaient  fait  naitre  les  contestations  judiciaires  dont  ilavait  etc  1'objet  dans  son  enfant  c. 
On  savait  que,  ne  d'un  pere  protestant  et  d'uue  mere  catholique,  il  etait  rest6  orphelin  fort 
jeune,  et  que  les  doux  families,  representant  sou  pere  d'une  part  et  sa  mere  de  1'autre, 
sYtaient  dispute's  devant  les  tribuuaux  pour  savoir  s'il  serait  ecossais  et  protestant,  ou 
canadien-francais  et  catholique.  Cette  contestation,  qui  avait  fait  dependre  de  la  parole 
d'un  si-ul  homme  toute  sa  destinee,  avait  beaucoup  impressionne  Dunn,  et  elle  ne  fut  pas 
sans  influence  sur  ses  idees.  Est-ce  a  cet  episode  si  singulier  de  sa  vie  qu'il  devait  cette 
aversion  si  prononcee  pour  tout  ce  qui  peut  provoquer,  dans  notre  etat  social,  des  ani- 
mosites  relijrieuses  ou  nationals  ?  N'est-ce  pas  ce  sentiment  qui  pla9ait  sur  ses  levres, 
quelques  minutes  avant  sa  mod,  le  vu?u  quo  les  tristes  evenements  du  Nord-Ouest  se 
dt'iioueraient  sans  catastroplie  de  nature  a  ameuer  un  choc  entre  les  differentes  nationa- 
lites  de  notre  pays  f 

1'iiur  un  l)on  nombre  des  etudiants  que  nos  colleges  versent  chaque  annee  dans  notre 
socit'-tr.  la  vie  publique  se  presente  sous  les  dehors  les  plus  fascinateurs  ;  c'est  la  terre  pro- 
mise, 1'Eden  que  leurs  lectures,  lours  etudes  litteraires  et  historiques  leur  ont  fait  rever; 
cYst  1'avenue  large  et  facile  on  Ton  s'ehince  pour  deveuir  Richelieu,  Pitt,  Cavour,  Glad- 
stone ou  d'l.-raeli.  Ilelas  !  c»-s  pauvres  inexperimentes,  eblouis  de  loin  par  de  rares  succi-s 
que  dissimulent  a  peine  bien  des  revers  de  medailles,  se  doutent  peu  que  cette  avenue, 
<jui,  dans  leur  imagination,  meiie  a  tout,  ne  conduit  le  plus  souvent,  dans  la  realite,  qu'aux 
degouts,  am  deceptions  et  parfois  a  la  ruiue  ;  ils  ue  se  doutent  pas  de  corabien  de  miseres, 
de  sacrifices  sont  tressees  les  plus  belles  couronues  que  nous  offre  la  decevante  politique ; 
ils  ne  se  doutent  pas  quelle  chaine  de  disillusions  portent  en  meme  temps  ses  rares  elus ! 
Oscar  Dunn,  avec  bii  nature  genereuse,  ses  nobles  instincts,  ses  grands  reves  d'avenir, 
subit  a  un  haul  degre  la  fascination  de  la  politique.  Mais  son  ambition  avait  un  but 
eleve,  et  il  etait  trop  fier,  avait  une  trop  haute  idee  de  ce  qu'il  voulait  entreprendre  pour 
ne  pas  se  preparer  de  la  maniere  la  plus  severe  a  la  carriere  qui  1'attirait,  et  ou  il  devait 
eprouver  tant  de  deceptions  ! 

II  lui  semblait  que  la  meilleure  preparation  a  la  vie  publique  etait  le  journalisme, 
qui,  dans  les  conditions  ou  il  pouvait  y  entrer,  le  mettrait  d'emblSe  en  rapports  avec  les 
homines  marquants  du  pays,  lui  permettrait  d'etudier  toutes  les  questions  qui  devraient 
etre  familieres  a  quiconque  aspire  aux  premiers  roles  du  theatre  parlementaire.  A  peine 
sorti  du  college,  il  passa  sans  transition  du  bane  de  1'ecolier  au  fauteuil  de  redacteur  du 
Counter  de  Saint-Hyacinthe.  II  fit  son  apprentissage  a  rude  6cole.  Des  ses  debuts,  tout 
d'abord  tres  remarques,  il  cut  pour  adversaire  un  homme  qui  a  ete  regarde  comme  un  de 
nos  plus  forts  polemistes  ;  la  lutte  s'engagea  a  la  fois  sur  la  politique  et  sur  des  questions 
de  religion.  Dunn,  arme  comme  on  peut  1'fitre  au  sortir  d'une  classe  de  philosophie,  eut 
toutes  les  audaces  de  la  jennesse  qui  1'empechaient  de  se  rendre  compte  de  la  force  de  son 
adversaire  et  de  douter  de  la  sienne ;  il  ne  poussa  pas  cependant  1 'assurance  jusqu'A  negli- 
ger  de  fonrbir  sea  armes  par  des  etudes  serieuses  et  soutenues.  Cette  polfemique  politico- 
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religiense,  qu'il  mcna  plusieurs  annees  durant  contre  M.  Dessaulles,  attira  les  yeux  sur  le 
ji-ime  ecrivain.  II  cut  bientot  son  petit  cerole  d'admirateurs  qui  ne  lui  menagerent  pas  les 
applaudissements.  Cette  gloriole  des  premiers  succes  dout  se  gorgent  et  se  contentent  trop 
d'aspirants  a  la  renommee,  et  qui  en  perd  un  grand  nombre,  ne  1'eblouit  point.  II  n'y  vit 
qu'un  coup  d'aiguillon,  un  encouragement  a  faire  mieux,  ayant  trop  de  valeur,  trop  le  sen- 
timent de  la  perfection  pour  ne  pas  seutir  qu'il  etait  loin  d'avoir  ville  gagnee.  Aussi  saisit- 
il  avec  empressement  1'occasion  qui  se  presenta  d'aller  etudier  a  Paris.  II  voulait  en  quel- 
que  sorte  refondre,  sous  la  surveillance  de  maitres  experimentes,  I'instrument  si  riche 
qu'il  possedait,  le  couler  dans  un  nouveau  moule,  aim  d'etre  certain  qu'il  rendrait  un  son 
bien  I'ran9ais.  II  ne  fut  ni  etonne,  ni  froisse  lorsque  ses  aines  au  Journal  de  Paris  lui  ft  rent 
comprendre,  en  lui  rendant  ses  essais  charges  de  corrections,  qu'il  lui  restait  —  ce  dont 
il  se  doutait  —  beaucoup  a  apprendre  dans  1'art  si  difficile  d'ecrire  la  langue  do  Kacine  et 
de  Victor  Hugo. 

Vous  voyez,  Messieurs,  quelle  idee  Dunn  s'etait  faite  du  journalisms  et  des  etudes 
qu'il  exige  chez  ceux  qui  le  regardent  comme  tine  carriere  ingrate,  si  vous  voulox,  mais 
apres  tout  tres  honorable.  II  serait  a  souhaiter  que  ses  opinions  fnssent  partagees  par 
uu  plus  grand  nombre  de  ses  successeurs  qui  croient  u'avoir  plus  rieii  a  approndre  des 
qu'ils  ont  agence  quelques  phrases  boiteuses  dans  tin  journal,  et  qui  se  posent  en  tVri- 
vains  parce  qu'ils  sont  lus,  la  passion  politique  faisant  tout  accepter,  jusqu'aux  choses  les 
plus  iucroyables.  Ce  n'est  pas  aiusi  que  Dunn  entendait  le  journalisme,  qui,  a  son  sens, 
etait  une  profession,  tandis  quo  pour  d'autres  il  n'est  qu'un  de  res  metiers  fariles  qui  se 
pettvent  exercer  sans  apprentissage^ 

A  son  retour  au  Canada,  Dunn  fit  partie  de  la  redaction  de  la  Minervc,  et  c'est  dans 
les  colonnes  de  ce  journal  qu'il  mena  avec  tant  de  verve  et  de  vigueur,  cette  brillante  serie 
de  campagnes  dont  se  souviennent  encore  les  dilettanti  de  la  politique.  II  arriva  bientot 
a  exercer  une  veritable  influence  non  seulement  a  Montreal,  mais  dans  une  grande  partie 
de  notre  province.  Pour  ne  citer  qu'un  effet  de  1'autorite  de  sa  parole,  qu'il  me  soit  permis  de 
rappeler  que  personne  ne  contribua  plus  que  lui  a  former  1'opinion  publique,  lorsque  ce 
que  1'on  appelle  V affaire  Guibord  viut  mettre  en  emoi  le  district  de  Montreal.  La  population 
ne  paraissait  pas  d'abord  saisir  toute  la  portee  de  cette  cause  celebre  ;  elle  ne  s'en  rendait 
pas  un  compte  bien  exact,  et,  tout  en  s'inclinant  devant  1'autorite  diocesaiue,  elle  reclamait 
des  explications.  Une  s6rie  d'articles  d'une  force  de  logique  peu  ordinaire,  ecrits  avec 
cette  chaleur  et  cette  clarte  qui  etaieut  la  caracteristique  de  sa  mauiere,  portereut  la  con- 
viction dans  les  esprits  ;  et  1'accord  de  la  raison  avec  la  foi  aux  decisions  de  1'eveque  cou- 
ronnerent  cette  demonstration,  qui  n'aurait  pas  depare  1'ceuvre  d'un  castiiste. 

Ce  sera  peut-etre  une  revelation  pour  plusieurs  d'entre  nous,  d'entendre  dire  que 
Dunn  s'etait  nourri  pendant  plusieurs  annees  de  saint  Thomas  d'Aquin,  et  qu'il  faisait 
alterner  I'etude  de  1'Ange  de  1'Ecole  avec  celle  de  1'histoire,  du  droit  et  de  1'economie  poli- 
tique. II  faisait  peu  de  cas  de  la  litterature  legere,  lisait  peu  ou  point  de  romans,  et  avait 
en  horreur  tout  ce  qui  sentait  1'imitation  de  la  chronique  parisienne.  Son  genre  d'etude 
dMeignait  sur  son  style.  Karement,  il  laissait  carriere  a  sou  imagination.  II  allait  droit 
au  btit,  visait  a  la  concision,  avec  une  affection  particuliere  pour  le  trait,  le  mot  qui 
frappe  juste.  II  excellait  a  trouver  la  note  exacte,  pleine  d'actualite,  a  reduire  ses  idees 
en  formules  qui  se  graveut  dans  1'esprit,  qui  peignent  une  situation  ;  il  6"tait  arrive  a 
douner  a  ses  pens§es  une  intensite  souvent  remarquable.  Personne  n'enlevait  comme  lui 
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1'artirle  d'a.  tualitc  Mir  I'eveuement  encore  tout  chaud  ;  personne  ne  s'entendait  comme  lui 
a  arriver  boil  premier,  pour  creer  au  plus  tot  cette  impression  qui  reste  souvent  sur  uu  fait 
tombe  dans  le  domaine  de  la  uotoriete  publique.  II  avait  en  horreur  les  longs  articles 
qui  se  trainent  d'uue  oolonue  a  1'autre.  Parler  haut  et  peu  de  temps,  telle  semblait  etre 
pour  lui  la  devise  du  jourualiste  qui  veut  diriger  1'opiniou  publique. 

Je  ne  voudrais  pas  m'attarder  a  parler  de  sou  bou  labeur  a  la  Minerve,  mais  je  ne  puis 
m'empecher  de  signaler  uue  longue  discussion  a  laquelle  il  prit  une  part  active :  c'est 
celle  qui  s'engagea  dans  la  presse  au  sujet  de  1'uuiversite  Laval.  Je  n'ai  pas  besom  de 
dire  que,  mettant  de  cote  tout  esprit  de  clocher,  toute  rivalitede  ville,  qui  parait  mesquine 
lorsqu'il  s'agit  de  1'oBUvre  nationale  et  religieuse  la  plus  en  vue  en  Amerique,  il  embrassa 
la  cause  de  cette  graude  institution.  II  etait  convaincu,  —  permettez-moi  de  dire  nous 
t-tions  conraincus,  puisque  je  combattais  a  ses  cotes,  —  que  la  cause  de  Laval  etait  intime- 
ment  liec  aux  plus  chers  interets  de  notre  famille  fraii9aise,  et  que,  si  cette  institution, 
dout  chaque  pierre  coutait  un  sacrifice,  ou  representait  un  elan  de  devouement  a  la  patrie, 
a  Induration,  etait  perdue,  la  cause  nationale  elle-meme  en  recevrait  uue  terrible  atteinte. 
Qui  voudrait  a  1'avenir  se  sacrifier  pour  le  pays,  si  des  sacrifices  qui  se  chiffraient  par  des 
milliers  de  dollars,  si  des  actes  de  devouement  qui  s'enchaiuaient  les  uns  aux  autres 
dt-puis  vingt-rinq  ans,  etaient  tenus  en  si  mince  estime  par  ceux  qui  etaient  appeles  a  en 
proliler  !«•  plus  ''. 

("est  vers  1K72  <|iie  je  devins  .son  collaborateur  a  la  Minerve,  et,  s'il  m'etait  permis  de 
meler  quelqucs  souvenirs  personnels  a  cos  pages,  je  dirais  que  les  annees  que  j'ai  passe 
avec  lui  compteront  parmi  les  plus  heureuses  de  ma  vie.  II  etait  impossible  de  sedonner 
un  nieilleur  ami  et  un  plus  agri-able  camarade.  Quel  neureux  temps  si  tot  envole  !  Com- 
bicn  il  a  lui  trop  vite  en  emportant  dans  son  cours  tout  ce  qui  compose  le  tresor  des  illu- 
sions i-t  des  bonheurs  reves,  mais  pas  meme  cutrevus !  Sans  souci  de  la  fortune,  uu  peu 
blast-*  sur  lt-.s  invites  du  moude,  nous  allions  gaiment  notre  chemin,  plus  heureux  que  les 
millionnaires  les  plus  envies  de  la  ville.  Tout  entier  au  journal,  nous  y  traitions  les  ques- 
tions du  jour  avec  entrain,  avec  plaisir  meme  ;  nous  nous  amusions  parfois  a  y  developper 
d.^s  theories  sur  les  finances,  quo  nous  ne  pouvions  pas,  dans  la  pratique,  soumettre  a 
IV-preuve  de  1'application,  a  ri.squer  des  opinions  politiques  qui  effarouchaient  les  amis  du 
journal,  et  que  Ton  mettait  sur  le  compte  des  ecarts  de  la  jeunesse.  De  delicieuses  pro- 
menades a  travers  la  ville  venaient  interrompre  agreablement  nos  travaux,  que  nous 
reprenions  a  notre  retour  quand  nos  bureaux  u'etaient  pas  encombres  de  personnes  venues 
de  tons  les  points  de  la  province.  L'heure  du  lunch  etait  la  plus  joyeuse  de  la  journee. 
Autour  de  la  table  du  restaurant  que  nous  honorions  de  notre  confiance,  sinon  de  nos 
folles  depenses,  se  trouvaient  toujours  avec  nous  une  foule  d'amis  prets  a  commenter,  a 
critiquer  nos  articles  du  matin.  C"etait  1'heure  de  la  conversation  lancee  a  grand  orchestre. 
Elle  prenait  uue  tournure  absolument  orageuse,  quand  Dunn,  pour  amuser  les  convives, 
amenait  la  discussion  sur  un  terrain  ou  ses  idees  se  heurtaient  a  celles  d'Achintre,  un 
des  convives  habituels,  qui  apportait  la  toute  1'exuberance  du  Midi,  toute  la  fougue  de 
la  Provence.  Les  badauds,  attires  par  le  bruit,  croyaient  qu'on  allait  s'egorger.  Vous 

/.  leur  naive  surprise  lorsque,  quelques  minutes  plus  tard,  apres  le  cafe,  ils  aper- 
cevaient  les  bruyauts  convives  sortir  bras  dessus  bras  dessous  pour  reprendre  d'une  fa9on 
aussi  prosaique  que  pacifique  le  chemin  du  bureau.  Pardon,  Messieurs,  de  m'etre  laisse 
alli-r  a  < -es  souvenirs.  J'ai  voulu  marquer  comment  on  faisait  du  journalisme  a  Montreal, 
en  1'an  de  grace  1872. 
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Comme  je  le  disais  tantct,  le  journalismo  ne  pouvait  etre  pour  lui  qu'une  etape.  Ce 
n'est  pas  ici  une  carriere  oil  Ton  puisse  s'etablir  d'une  fa9on  pormaiiente.  Excellente  ecole, 
le  journalisme  finit  par  amener  la  lassitude,  et  souvent  1'homme  de  valeur  qui  s'y  trouve 
attache,  s'aper9oit  qu'apres  avoir  pousse  la  fortune  de  tant  d'autres,  il  n'a  pas  avance  la 
sienue.  Dunn  tenta  d'entrer  au  parlement,  a  deux  reprises,  en  1872  et  en  1875,  aux  elec- 
tions generales  qui  eurent  lieu  a  ces  epoques.  II  ne  put  conquerir  assez  de  suffrages  pour 
obtenir  un  maudat.  On  dit  que  le  plaideur  malheureux  a  vingt-quatre  heures  pour  mau- 
dire  son  juge  ;  le  candidat  deconfit  jouit  d'un  privilege  analogue  :  celui  de  prouver  a  qui 
veut  1'entendre  que  s'il  a  ete  battu  il  n'y  est  pour  rien,  et  qu'au  coutraire,  si  ses  amis 
avaieut  suivi  ses  instructions,  ou  que  s'il  n'avait  pas  ete  trahi  a  la  deruiere  heure.  il  aurait 
certainement  ete  elu  a  une  majorite  fabuleuse.  Notre  ami  ne  versa  jamais  dans  cette  i'ai- 
blesse.  II  aurait  pourtant  eu  le  droit  de  deplorer  sa  defaite  et  d'en  eprouver  de  profonds 
degouts ;  mais,  s'il  en  eprouva,  jamais  candidat  battu  ne  disshnula  mieux  son  amour 
propre  froisse,  et  ne  supporta  mieux  un  revers. 

Dunn,  entrant  dans  la  vie  publique,  aurait  voulu  y  faire  aussi  bonne  Jigure  que  dans 
le  journalisme.  Le  parlement  etait  a  ses  yeux  une  illustre  assemblee,  dont  nul  ne  dcvait 
faire  partie  s'il  ue  se  sentait  de  force  a  ajouter  a  son  prestige.  Mais  avait-il  choisi  le 
meilleur  moyen  de  reussir?  Le  peuple  ne  demande  pas  antant  de  sacrifices  a  ses  ehis  ;  il 
les  vent  plus  pres  de  lui,  places  moins  hant,  plus  accessible*.  Comme  tons  les  homines 
d'etude,  Dunn  ne  conuaissait  pas  le  peuple,  et  negligeait  trop  les  habiletes  necessaires  au 
candidat  qui  veut  faire  la  chasse  aux  electeurs.  Ceux-ci,  tres  indifFerents  a  ces  etudes  qui 
avaient  tant  de  prix  aux  yeux  de  Dunn,  sout  plus  sensibles  aux  petites  ruses,  aux  bons 
offices  qui  vont  droit  au  ccour.  C'est  pourquoi  nous  voyons  toujours  au  parlement  beau- 
coup  plus  de  candidats  elus  que  de  candidats  veritablement  digues  de  1'etre. 

Apres  sou  insucces  de  1875,  il  entra  au  ministere  de  1'Instruction  publique  a  Quebec, 
tout  en  caressant  1'espoir,  comme  il  m'en  a  souvent 'fait  la  confidence,  que  les  evenements 
lui  permettraient  un  jour  de  realiser  ses  esperances.  Dans  cette  nouvelle  sphere,  il  eut 
bientot  donne  des  aliments  a  son  activite  et  a  son  besoin  d' action.  II  ne  se  laissa  pas 
envahir  par  cette  somnolence  intellectuelle  qui  vient  trop  souvent  surprendre  le  fonc- 
tionnaire  public  condamne,  par  etat,  a  une  besogne  routiniere,  nc  laissant  aucun  elan  a 
1'initiative  individuelle,  et  fatale  a  bien  des  esprits  d'elite.  On  le  vit  s'occuper  de  prqjets 
qui  avaient  pour  but  de  favoriser  les  iuterets  materiels  de  la  litterature  canadienne,  tout 
en  contribuant  a  repandre  davantage  1'instruction  populaire.  Us  out  ete  juges  diverse- 
ment,  mais,  quel  qu'en  fut  le  merite,  ils  n'en  temoignent  pas  moins  d'un  desir  sincere  de 
travailler  a  la  chose  publique. 

II  continuait  ses  etudes,  et  pour  y  faire  diversion,  en  meme  temps  que  pour  repondre 
a  ceux  qui  nous  accusaient,  nous  Cauadieus-fran9ais,  de  parler  un  patois  incomprehen- 
sible hors  de  la  province  de  Quebec,  il  publia  son  Glossaire  franco-canadien,  remarquable 
travail,  qui,  malgre  quelques  erreurs,  n'en  reste  pas  moins  un  des  titres  les  plus  serieux 
a  la  consideration  qui  s'attache  a  sou  nom.  Bien  accueilli  au  Canada,  apprecie  de  la  fapon 
la  plus  llatteuse  en  France,  le  Glossaire  aurait  eu,  peu  de  temps  apres  sa  publication,  les 
honneurs  d'une  secoude  edition,  si  la  mort  lui  avait  laisse  le  temps  de  la  preparer. 

A  Quebec,  cette  ville  si  fran9aise  par  1'esprit  et  le  cceur,  Dunn  couquit  1'amitie  de 
ceux  qui  furent  a  meme  de  le  counaitre.  II  se  fit  remarquer  dans  un  cercle  qui  comptait 
pour  membres  les  esprits  les  plus  cultives  de  cette  ville  si  attique.  Tous  1'aimaient 
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oomme  nous  1'avions  aime  a  Montreal.  C'etait  tin  ami  comme  il  s'en  rencontre  rarement, 
le  comr  et  la  bourse  toujours  ouverts,  n'ayant  que  le  regret  de  n'avoir  pas  la  bourse  aussi 
grande  que  le  eo3ur.  Que  d'amis  dans  la  detresse  1'ont  trouvfi  secourable  ?  C'6tait  vers 
les  amis  dans  1'adversite —  chose  assez  rare  —  qu'il  se  sentait  le  plus  fortement  attire. 

Brillant  causeur,  aimant  la  societ6  des  intimes,  il  apportait  dans  les  reunions  la  vie  et 
la  gaiete  II  avait  une  facon  a  lui  de  raisonner  ;  il  entrait  brusquement  en  matiere,  d'un 
ton  qui  paraissait  cassant,  et  qui  pour  nous  n'etait  que  1'eclat  de  sa  franchise.  D'une 
Brando  ferinete  de  caractere,  plein  d'&rards  pour  ceux  qui  ne  partageaient  pas  ses  opi- 
nions, il  est  reste  du  commencement  a  la  fin  de  sa  carridre  solidement  ancre  dans  ses 
croyances.  Catholique  avant  tout,  il  se  disait  heureux  d'avoir  conserve  la  foi  de  son  jeune 
Age  duns  son  integrite.  En  passant  a  Rome,  lors  de  son  voyage  en  Europe,  il  avait  ete 
prt'-sente  au  Saint  Pore  comme  journaliste  catholique,  et  il  aimait  a  rappeler  les  incidents, 
do  cette  audience.  Lorsque,  apres  sa  sortie  de  la  presse,  il  reunit  en  volume  ses  priucipaux 
articles,  il  donna  pour  epigraphe  a  ce  recueil  ces  paroles  que  Pie  IX  lui  avaient  adress6es  : 
"  Vous  etes  l)on  catholique;  soyex  droit  d'intention,  et  Dieu  vous  sauverade  toute  erreur." 
Lorsque.  pendant  les  derniers  temps  de  sa  vie,  quelques  ennemis  personnels  firent  planer 
di-s  doutcs  sur  son  orthodoxie.  il  en  ressentit  de  vives  angoisses.  Dedaignant  de  rfipondre 
a  ses  detractours,  auxquels  il  n'anrait  eu  qu'a  montrer  ses  etats  de  service  pour  les  eeraser, 
il  ecrivit  a  1'autoritc  n-ligieuse,  de  cette  plume  qu'il  avait  souvent  et  si  utilement  em- 
ployee a  la  defense  de  1'Kglise,  une  energique  protestation  pour  revendiquer  Thouueur  de 
sa  foi  indigneinent  mise  en  suspicion. 

Ilier,  en  jetant  les  yeux  sur  les  pages  eloquentes  qu'il  ecrivait  a  la  memoire  de  Lucien 
Turcotte,  enleve  comme  lui  an  milieu  <le  la  vie,  en  pleine  maturite  de  talent,  je  me  suis 
arrete  sur  «-e  passage  que  je  vais  vous  lire  :  "  ll»'-las  !  que  nous  reste-il  de  ce  grand  cccur. 
de  cettf  belle  intelligence.'  In  simple  souvenir.  C'est  beaucoup  pour  1'exemple  qu'il 
nous  retrace  ;  qu'est-ce  pour  not  re  amitie  ?  qu'est-ce  pour  la  patrie,  qui  fondait  tant 
d'espi-rances  sur  son  enfant  ''.  On  dirait  qu'uue  fatalite  pese  sur  les  jeunes  gens  doues  de 
irenie.  Les  uns  sout  annihilcs  par  les  circoustances  on  par  les  persecutions,  les  autres 
s'aneantissent  eux-memes  par  la  paresse  ou  les  habitudes,  et  la  mort  enleve  les  plus  irre- 
prochables.  llemontez  seulement  a  viugt  annees  en  arriere  ;  comptez  tous  les  jeunes 
gens  raarquants  et  meme  celebres  qui  sont  disparus  de  la  scene  pour  des  causes  diverses, 
et  dites  si  notre  uationalite  n'est  pas  bien  malheureuse  de  perdre  ainsi  tant  de  nobles 
defeuseurs,  sans  avoir  obtenu  d'eux  les  services  qu'ils  pouvaient  rendre  ? 

Le  oiel  de  res  (A\v&  doviont-il  onvieux, 

Ou  faut-il  croirc,  ht'las  :  ce  <juo  dinaient  nos  i><ires, 

Quo  lonqu'on  nieurt  si  jcuno  on  est  aim6  des  dieux? 

"  Qui  meritait  plus  que  Lucien  Turcotte  une  longue  vie  ?  On  serait  teute  de  croire 
&  I'injustice  du  sort  qui  ne  lui  a  pas  permis  de  travailler  longtemps  pour  son  pays,  si  Ton 
ne  savait  que  Dieu  veille  sur  les  peuples  et  les  individus  avec  une  infinie  misericorde." 

Ne  dirait-on  pas.  Messieurs,  que  ces  lignes  ont  ete  ecrites  pour  Dunn  lui-mfime,  et  ne 
vous  semble-t-il  pas  quejenepuis  mieux  tenniner,  qu'en  les  lui  appliquant,  ce  travail 
consacre  a  «a  <'here  memoire? 
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V  -  -  Les  pages  sombres  de  VHistoire, 


Par  J.  M.  L/EMoiNE. 


(  Lu  le  26  mai  1886.  ) 

La  dispersion  jmy'etee  des  habitants  de  la  Nouvelle-York,  1689.  —  Le  massacre  de  Glencoe,  1602. 

La  dispersion  des  Acadiens,  1*755. 

MESSIEURS,  —  J'aime  a  me  figurer  1'Histoire  comme  un  dramc  prolonge,  varie,  plein 
de  mystere,  ou  le  sombre  1'emporte  sur  le  gai,  les  ombres  sur  les  rayons.  Elle  a,  n'en 
doutons  pas,  plusieurs  phases. 

II  en  est  une,  selon  moi,  fort  interessante —  utile,  dirai-jc  —  a  etudier:  celle  ou.  elle  se 
revele  au  point  de  vue  de  la  morale,  comme  regie  des  actions  humaines. 

Depouiller  les  principaux  acteurs,  si  sympathiques,  si  seduisants  qu'ils  soient,  de 
leurs  paillettes,  de  leurs  oripeaux,  de  leurs  toges,  de  lour  sceptre  meme  ;  les  reduire  a  la 
taille,  a  la  condition  de  simples  mortels,  sujets  comme  nous  aux  lois  inexorables  de  la  jus- 
tice et  de  I'humanitS  ;  leur  distribucr  eloge  ou  blame  selon  la  dictee  d'une  froide  equite, 
n'est-ce  pas  introduire  un  changemeut  oomplet  dans  la  mise  en  scene,  et,  pour  bien  des 
persounages,  substituer  la  verite  aux  mirages  trompeurs  du  passe  qui  les  entouraieut  ? 

Appliquer  1'histoire  a  la  politique,  c'est-a-dire  juger  a  ce  point  de  vue  les  actions  des 
hommes,  est  un  principe  vieux  comme  le  moude. 

II  arrachait,  il  y  a  deux  mille  ans,  a  un  illustre  Romaiu,  l'exclaraation  connue  :  Discite 
justitiam  et  non  temnere  Divos.  Soyez  justes  et  respectez  la  divinite. 

Ce  cri  de  la  conscience  humaine  revendiquant  ses  droits,  souvent  pousse,  si  souveut 
meconnu  pendant  le  long  crepuscule  du  paganisme,  ue  l'a-t-il  pas  ete  egalement  pendant 
1'ere  vantee  de  la  civilisation  moderne  ? 

Bien  des  cceurs  genereux  parmi  les  historiens  se  sont  cependaut  insurges  contre  1'idee 
de  1'injustice  triomphante.  Plusieurs  n'ont  pas  craint  de  marquer  au  fer  rouge  les  turpi- 
tudes du  crime  en  haut  lieu. 

Jamais  je  n'oublierai  1'impression  profondeque  me  fit,  lorsque  j'etais  bien  jeune  encore, 
la  lecture  du  volume  du  savant  academicien  Etienne  .Touy,  "  La  morale  appliquee  d  la  poli- 
tique" aussi  bien  que  les  eloquentes  denoneiations  du  grand  historien  Archibald  Alison, 
stigmatisant  les  monstres  de  cruaute  qui  souillerent  le  sol  fran9ais  pendant  la  revolution 
de  1789. 

LA  DISPERSION  PROJETEE   DES  HABITANTS   DE   LA   NoUVELLE-YORK,    1689. 

On  etait  en  1689  ;  1'astre  de  Louis  XIV  avait  atteint  son  apogee ;  une  aurore  radieuse 
lui  avait  assure  des  jours  sereins  ;  mais  le  crepuscule  inenafait  de  se  faire  —  lui  apportant 
ses  ombres. 
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Le  prince  d'Orange,  son  implacable  ennemi,  venait  de  gravir  les  marches  du  trone 
de  la  Grande-Bretagne. 

Versailles,  il  est  vrai,  n'avait  pas  cesse  d'eblouir  le  moude  par  IV-clat  de  ses  fetes,  de  ses 
richesses  artistiques.  Trois  fois  par  semaiue,  dans  des  soirees  d'un  eclat  sans  pareil,  Louis 
le  Grand,  s'etalait  mngnifiquement  au  milieu  de  sa  cour,  dans  son  feerique  palais,  dans  ses 
salnus  fastueux,  dits  salles  de  YAbondance,  de  Vfnus,  de  Diane,  de  Mars,  de  Minerve,  ftAyoHon ; 
mais.  il  semblait  moins  enjoue,  quelquefois  meme  preoccupe,  se  melait  moins  aux  bril- 
lunts  «rroupes  de  grands  seigneurs,  aux  essaims  de  jolies  femmes,  aux  cercles  d'hommes 
de  K-ttres  ;  son  front  etait  soucieux ;  il  cousaerait  plus  d'heures  a  son  cabinet  de  travail  et 
a  ses  mi  n  is  t  res.  * 

II  y  avail  uu  coin  de  ses  Etats  ou  son  astro  n'avait  pas  le  meme  eclat.  Cette  coutrSe, 
•  •'etait  hi  l-Vance  nouvelle  d'au-delji  des  mers,  pour  laquelle  il  avait  tant  fait.  De  ce  loin- 
tain  pays,  il  ne  lui  venait  que  bruits  sinistres,  rumeurs  de  guerre  avec  les  indigenes,  avec 
les  colonies  anirlaises  voisines.  Ses  forts  etaient  saccages,  sa  colonie  cherie  ravagee  par 
le  feroce,  1'insaisissable  Iro(|iiois. 

L-s  depeches  de  Dc-nonville  devenaient  de  jour  en  jour  pins  sombres,  alarruaiites 
meme.  Lien  quc  la  nouvelle  du  terrible  massacre,  si  Lachine,  pres  de  Montreal,  le  4  aout 
IfJsfl,  n'eut  pas  encore  traverse  1'ocean. 

1'our  rctahlir  son  prestige,  il  lui  i'allait  frapper  un  grand  coup.  Le  chevalier  de 
Callicrcs.  (jni  commandail  en  second  sous  le  marquis  de  Denonville,  lui  prepara  un  plan 
tie  campanile  a  la  Ibis  netif  et  audsicieux.  Le  roi  1'adopta  avec  des  modifications. ' 

II  ne  s'airissait  de  rien  moins  que  de  la  conquete  et  de  la  dispersion  de  la  colonie 
anirlaise  avoisjnantc  :  Manhatte,  sur  1'Hudsoii,  la  Nouvelle- York,  comme  elle  fut  nominee 
pins  tanl. 

An  dire  <le  Callii-res.  la  chose  etait  facile:  la  force  militaire  au  Canada  suffisait,  avec 
1'aide  de  deux  vaisseaux  de  guerre,  pour  cooperer  sur  les  rives  de  1'Atlantique,  c'est-a-dire 
l.tJOO  homines,  dont  1,000  de  troupes  regulieres  et  600  miliciens. 

L'arniee  traverserait  en  pirogues  et  en  bateaux  le  lac  Champlain  et  le  lac  George, 
s'emparerait  d'abord  d'Albany,  puis  descendrait  le  cours  de  1'Hudson,  et  tomberait  a  1'impro- 
viste  sur  la  Nouvelle- York,  bourgade  d'ii  peu  pres  200  hommes  en  etat  de  porter  les  armes. 


Erapnintona  &  un  documont  olliriel  le  texte  inline  des  instructions  envoyees  par  le  roi  de  France  4  son 
brave  lu-iitrnant,  le  com  to  do  Fruntenar,  en  juin  1(>8!) :  "  Si  pariny  les  habitans  de  la  Nouvelle  York,  il  se  tnmve 
dos  Catholiiiiiex  de  la  fideliU-  desquels  il  croye  se  pouvoir  asseiirer,  il  pourra  les  laisser  dans  leurs  habitation.s  iijircs 

Ifur  avoir  fait  |>n*tor  sernient  do  fid^lite  a  Sa  MajesW II  pourra  aussi  garder,  s'il  lo  juge  &  projKW,  des  artisans 

et  autrvs  gens  de  sen-ire  nfressaires  pour  la  culture  des  terres  ou  pour  travuiller  aux  fortifications  en  qualite  de 
prinonniers —  II  faiit  retenir  en  prison  les  officiers  et  les  principaux  liabitans  desquels  on  pourra  retirer  des 
rancons.  A  Tesgard  dc  tous  IPS  autres  ostrangers  (aux  tfui  ne  mntpa*  Frtmpiif),  lioinmes,  femmea  et  enfans,  sa 
Majcst^  trouve  a  |>roprn  qu'ils  soient  mis  liorsde  la  Colonie  et  envoyez  a  la  Nouvelle  Angleterre,  a  la  Pennsylvanio, 
ou  en  d'autrea  endroits  qii'il  jugera  ft  profws,  par  nier  ou  par  terro,  ensemble  ou  separtment,  le  tout  suivant  qu'il 
trouvera  plus  iieur  pour  le»  disaiper  et  emjiescher  qu'en  so  se  rennissant  ils  ne  puissentdonner  occasion  a  de«  entre- 
priwa  de  la  part  dos  ennemis  contre  cette  Colonie.  II  envoyera  en  France  les  Francais  fiigitifs  (1u'il  y  iM.urni 
trouver,  etpartic-ulien-ment  ceux  de  la  Religion  I'n'-teiidue  Refonnee."  Mtmainpi,-  'AutneHon  -V  M 

It  Coml.  'I.  Fr;i>t,  nac  HUT  CEntrr/trine  de  la,  Noutelk  York,  7  juin,  IIJMI. 

r.nir  leu  detaiU  do  I'atUquc  Hur   N.'»-V,,rk,   roiisultor  les  depeches:  Lf.  Roy  fl  Denonrillr,  7  juin  1<3S<J;  Le 
Jfimilr,  ,\  Dmonrill',  memo  date;  Le  Minittre  A  Frontenac,  meme  dale  ;  Ordre  du  Roy  <\  \;,>xlr,  nil,  meme  dat.- :    / 
Hoy  on  Stevr  dt  la  Vaffin&rc,  meme  date;  Ctiamp\gny  au  tfinintre,  16  norembro,  1C89,  etc. 
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Les  vaisseaux  de  guerre  en  croisiere  a  1'entree  du  port  attendraient  1'arrivde  des  troupes 
de  terre  et  leur  preteraient  maiu  forte. 

La  campagne  ne  durerait  au  plus  qu'un  mois  ;  elle  promettait  d'importants  resultats. 
D'abord  les  Anglais  seraient  ecrases  et  ne  seraient  plus  a  meme  de  fournir,  comme  par  le 
passe,  des  armes  aux  implacables  ennemis  des  Canadiens,  aux  Iroquois ;  ensuite,  New- 
York  aux  mains  des  Fran9ais,  on  aurait  acces  par  eau  en  toutes  saisons,  et  une  entree  au 
Canada  plus  commode  que  le  Saint-Laurent ;  finalement,  la  chute  de  la  Nouvelle-York, 
n'entrainerait-elle  pas  plus  tard  celle  des  colonies  anglaises  de  la  Nouvelle-Angleterre  ?  On 
1'esperait. 

Aux  velleites  de  conqu&te  de  Louis  XIV  se  melaient  des  sentiments  qui  font  peu 
d'honneur  a  ce  grand  prince :  la  cruaute  envers  les  vaincus  et  1'intolerance  en  matiere  de 
croyance  religieuse. 

II  y  avait,  en  1689,  en  France,  un  homme  de  guerre  capable  de  se  charger  de  1'execu- 
tion  de  cet  etrange  projet :  1'ancien  vice-roi  du  Canada,  le  brave  vieux  comte  de  Froutenac. 
Louis  XIV  s'adressa  a  lui. 

L'energique  septuagenaire  fit  voile  en  aout  pour  le  Canada,  avec  deux  fregates  ;  c'etait 
deux  mois  trop  tard. 

Le  roi  lui-meme  prepara  les  instructions  que  Frontenac  devait  suivre;  apres  la  prise 
de  la  Nouvelle-York. 

On  lui  enjoignit  de  disperser  aux  quatre  vents  la  colonie  anglaise  ;  de  la  detruire  de 
fond  en  comble  ;  de  separer,  s'il  le  fallait,  et  deporter  les  families  ;  d'emprisoimer  et  rau- 
9onner  ceux  qui  refuseraient  de  renier  leur  foi ;  de  confisquer  leurs  biens  au  profit  do  la 
couronne  ;  de  reduire  les  ouvriers  et  gens  de  metier  a  la  condition  de  forcats,  et  les  obliger 
de  travailler  aux  fortifications,  si  le  commandant  de  I'ejcpeditioii  le  jugeait  a  propos  ;  de 
saccager  le  territoire  de  la  Nouvelle-Angleterre,  voisin  du  Canada,  et  de  prelever  des  con- 
tributions sur  les  territoires  plus  eloignes. 

Plusieurs  causes  contribuereut  a  faire  echouer  1'entreprise  des  Fran9ais  coutre  la 
Nouvelle-York. 

D'abord  d'interminables  retards  dans  1'equipement  des  deux  fregates  armees  pour  cette 
expedition ;  puis,  des  tempetes  et  des  vents  contraires  sur  1'ocean,  qui  prolongerent  telle- 
ment  la  duree  de  la  traversee,  que  la  saison  fut  jugee  trop  avancee,  a  1'arrivee  des  vais- 
seaux,  pour  songer  a  mettre  en  marche  1'armee  de  terre. 

L'affreux  massacre  de  Lachine,  la  presence  des  Iroquois  sur  la  froutiere,  la  necessite 
de  proteger  la  colonie  centre  une  nouvelle  irruption  de  ces  barbares,  ainsi  que  d'autres 
causes  firent  ajourner  a  d'autres  temps  le  projet  criminel  du  grand  monarque.  New- York 
fut  laisse  a  sa  destinee. 

LE  MASSACRE  DE   Q-LENCOE,    1692. 

Le  mode  sommaire  prescrit  par  Louis  XIV  pour  se  debarrasser  de  voisins  incommodes, 
en  1689,  produisit  ses  fruits  quelques  annees  plus  tard,  en  1692.  Un  souverain  voisin  sut 
meme  rencherir  sur  son  procede. 

G-uillaume  d'Orange,  appele  en  1688  au  trone  des  Stuart,  avait  lui  aussi  de  mauvais 
voisins,  des  sujets  incommodes.  D'abord  les  Irlandais :  son  armee  les  eut  bientot  mis  a 
la  raison. 

Sec.  1,1886.  — 10. 
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II  avait  encore  dans  son  royaume  d'autres  voisins  — des  sujets  encore  plus  incommodes 
et  tout  aussi  impraticables  :  les  montagnards  d'Ecosse. 

Au  sein  des  ravins  et  des  sombres  vallees  de  la  Caledonie,  vivait  depuis  plusieurs 
siecles  un  peuple  qui  n'avait  rien  de  commun  avec  les  populations  en viroun antes.  Pau- 
vres,  illettres,  vindicatifs,  mais  athletiques  et  endurcis  a  la  fatigue  et  au  combat,  les  mon- 
tagnards d'Ecosse,  impatients  de  tout  frein,  avaient  en  partage  un  sol  ingrat,  presque 
sterile.  Us  ensemencaieut  d'avoine  quelques  rares  arpeuts  de  terre,  vivaient  de  chasse, 
de  peche,  etc.  De  petits  ohevaux  nomm6s  shelties,  quelques  maigres  brebis,  de  grands 
bomfs  encore  plus  sauvages  quo  leurs  maitres,  tel  6tait  le  patrimoine,  les  ressources  que 
les  clans  d'Ecosse  ou  tribus  se  transmettaient  de  generation  en  generation.  Une  noble 
qualite  sociale,  cependant,  etait  encore  vivace  parmi  ces  faroviches  habitants  des  bruyeres : 
une  hospitalitt  largo  et  affectueuse. 

Le  iier  highliiruler  ne  ressemblait  nullement  au  paisible  habitant  des  plaines,  immisce 
dans  le  commerce  et  1'agriculture. 

II  en  resultait  des  rixcs  frequontes  ontre  les  deux  classes  qui  habitaient  ce  pittoresque 
pays,  —  un  ('tat  de  guerre  presque  chrouique. 

II  y  avait  do  plus  ontre  les  divers  clans  des  rancunes  inextinguibles.  Ainsi  les 
Campbell  ot  les  Mac-Donald  ctaiont  d'ordinaire  a  couteanx  tires,  avec  le  grand  MacCallum 
More  ( le  due  d' Argyle ).  Les  MacLeod,  les  MacPherson,  les  MacNeil,  les  MacGregor  avaient 
aussi  chacun  leur  sujot  de  guerre  ;  des  vendetta  de  famille  digues  de  la  Corse  se  transmet- 
taient religieusement  parmi  cos  farouches  populations  qui  ne  connaissaient  d'autre  loi  que 
cello  du  plus  fort,  d'autre  arbitro  que  la  claymore. 

Los  Ecossais  des  plaines — loirlanders  —  etaient  presque  tons  presbyteriens,  tandis 
que  lours  liers  voisins  des  montagnes,  s'ils  professaient  un  culte  quelconque,  se  disaient 
catholiquos  remains. 

Les  belliqueux  "fils  du  brouillard  "  ou  children  of  the  mist,  comme  on  les  nommait,  so 
distingnaient  aussi  des  lowlanders,  ou  habitants  des  plaines,  par  leurs  habitudes  de  d6pre- 
dations. 

Sur  le  chapitre  du  bieii  d'autrui,  lours  idees  etaieut  passablement  communistes  :  les 
troupeaux,  les  recoltes,  les  denrees  meme  des  lowlanders  et  des  sassenachs  ou  Anglais  d'au- 
dela  do  la  Tweed,  voila  sur  quoi  ils  comptaient  pour  suppleer  a  ce  qu'une  avare  nature 
avait  refuse  a  leur  sol  comme  moyen  de  subsistance. 

Rob  Roy,  un  montagnard  type  immortalise  par  "Walter  Scott,  resumait  en  deux  lignes 
leur  credo  social : 

"  They  should  take  who  have  the  power, 
"  And  they  should  keep  who  can." 

Rien  d'etonnaut  si  Ton  se  plaignait  d'eux  comme  voisins. 

Guillaume  de  Hollande,  tout  grand  capitaine  qu'il  etait,  voyant  qu'il  lui  etait  pres- 
que impossible  d'atteiudre  les  repaires  de  ces  iutraitables  populations,  confut  I'id6e  de  se 
prevaloir  de  leur  misere  et  d'acheter  leur  fidelite  avec  de  1'or  britaunique.  Douze  a 
quinze  mille  louis  eussent  sum.  Ce  projet  echoua.  Macaulay  ajoute  :  "Avecunpeu 
d'or  on  cut  pu  epargner  des  Hots  de  sang." 

Trois  grands  seigneurs  se  disputaient  la  preseance  en  Ecosse,  le  due  d' Argyle  ( Mac- 
Callum More ),  le  comte  de  Breadalbane,  son  cousin,  et  sir  John  Dalrymple,  mieux  conuu 
BOOS  le  nom  de  Master  of  Stair. 
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C'est  surtout  la  sinistre  influence  de  cet  habile  homme  d'Etat  qui  est  respousable  de 
1'affreuse  boucherie  que  nous  allous  decrire. 

Dans  le  but  de  pacifier  les  highlands,  le  roi  d'Angleterre  Ian9a  d'Edimbourg,  une  pro- 
clamation dans  laquelle  il  ordonnait  a  ses  sujets  ecossais  de  se  soumettre,  promcttant 
amnistie  entiere  aux  rebelles  qui  preteraient  serment  de  fidelite  jusqu'au  31  decembre  1691 
inclusivement,  et  dans  laquelle  il  deiio^ait  a  la  vindicte  des  lois  comme  traitres  et  rebelles 
ceux  qui  refuseraieut  ou  negligeraient  de  se  soumettre  a  cette  injonction. 

Les  preparatifs  militaires  qui  accompagnaieut  cette  proclamation  alarmerent  les  clans  ; 
tous  ou  presque  tous  se  haterent  de  donner  leur  adhesion  avant  le  terme  fixe ;  tous, 
excepte  le  clan  des  MacDonald  de  Glencoe.  La  fierte  du  chef  de  ce  clan,  Maclan,  lui  fit 
ajouruer  a  la  demiere  heure  ce  qu'il  eut  du  faire  tout  d'abord. 

Maclan  remit  done  au  31  decembre  1691,  son  voyage  pour  se  faire  assermenter,  lui  et 
ses  vassaux.  Quand  il  se  presenta  au  fort  William  et  demanda  qu'on  lui  fit  preter  le 
sermeut  requis,  il  decouvrit  a  sa  surprise  que  1'officier  de  ce  poste,  le  major  Hill,  n'etait 
pas  magistrat,  et  qu'il  lui  faudrait  aller  a  Inverary  pour  etre  assermente. 

On  etait  en  plein  hiver  ;  les  routes  etaient  encombrees  de  ueige  ;  le  trajet  dura  six 
jours.  Muni  d'une  lettre  de  recommandation  du  major  Hill,  il  se  presents  devant  1<- 
sherif  d'Argylshire,  le  6  Janvier,  1G92.  Le  sherif  hesita  lougtemps,  alleguant  que  ses  pou- 
voirs  etaieut  limites  par  les  termes  de  la  proclamation  royale,  qu'il  n'osait  assermenter  un 
rebelle  qui  n'avait  juge  a  propos  de  se  soumettre  qu'apres  1'expiration  du  terme  fixe  par  la 
proclamation.  Enfin,  le  sherif  se  rendit  aux  vives  instances  de  Maclan,  et  l'assermeuta. 
II  lui  remit,  pour  presentation  au  conseil  d'Edimbourg,  un  certificat  special  expliquant  le 
retard. 

Le  bruit  que  Maclan  ne  s'etait  pas  soximis  dans  le  temps  voulu  parvint  bientot  aux 
oreilles  des  trois  grands  seigneurs  d'Ecosse,  alors  a  la  cour  du  roi  Guillaume  :  Argyle, 
Breadalbane  et  Stair,  tous  trois  hostiles  aux  MacDonald. 

Us  en  ressentireut  une  secrete  et  sinistre  joie.  Enlin,  ils  avaient  done  une  excellente 
occasion  de  se  venger  de  leurs  mortels  enuemis,  les  MacDonald  de  Gleucoe  ! 

En  aneantissant  ce  repaire  de  brigands,  Stair  aurait  en  sus  la  satisfaction  et  la  gloire 
d'iuaugurer  toute  une  revolution  sociale  en  Ecosse.  Macaulay,  1'habile  panegyriste  de 
Guillaume  III,  a  soiu  de  mettre  tout  1'odieux  de  ce  complot  a  la  charge  de  ses  miuistres 
et  de  ses  conseillers ;  puis,  il  en  prend  occasion  pour  rappeler  une  serie  d'atrocites  com. 
mises  par  les  MacDonald.  II  en  est  qui  sembleut  a  peine  croyables. 

L'histoire  du  clan,  ajoute-t-il,  malgre  des  exagerations  et  des  legendes,  etait  un  tissu 
de  massacres  et  d'assassinats.  On  repetait  que  les  MacDonald,  de  Glengary,  pour  quel- 
que  affront  qu'ils  avaient  subi  du  peuple  de  Culloden,  en  cernerent  1'eglise  un  dimanche, 
et,  apres  en  avoir  ferme  les  portes,  brulerent  vifs  tous  les  paroissiens  qui  s'y  trouvaient 
assembles.  Pendant  1'incendie,  le  musicien  attitre  de  ces  meurtriers  imitait  par  derision, 
sur  sa  cornemuse,  les  cris  de  desespoir  des  victimes.  Un  parti  de  MacGregor,  ayant 
coupe  la  te.te  a  un  ennemi,  lui  remplirent  la  bouche  de  pain  et  de  fromage,  deposerent 
cette  tete  sanglante,  sur  une  table  en  face  de  la  soaur  de  la  victime,  et  eurent  la  joie  sau- 
vage  de  voir  cette  pauvre  femme  perdre  1'esprit,  par  1'horreur  que  lui  causa  ce  sanglant 
spectacle. 

On  porta  ensuite  ce  hideux  trophee  en  triomphe  au  chef.  Le  clan  se  reunit  dans  une 
ancienne  eglise  ;  chacun  porta  la  main  sur  le  crane  de  la  personne  assassinee,  et  jura  de 
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protSger  les  assassins.  Les  habitants  d'Eigg  auraient  capture  quelques  MacLeod,  puis, 
apres  les  avoir  lies  pieds  et  poiugs,  les  auraient  laches  a  la  derive  dans  une  pirogue,  pour 
devenir  le  jouet  des  flots  ou  perir  de  faim. 

Les  MacLeod  se  seraient  venges  en  renfermant  la  population  d'Eigg  en  une  caverne, 
et  en  allumant  a  1'entree  un  brasier  qui  cousuma  homines,  femmes  et  enfants. 

Pour  avoir  divulgue  les  auteurs  d'un  crime,  un  homme  fut  lie  a  un  arbre,  puis  poi- 
gnarde  ;  le  vieux  chef  du  clan  lui  aurait  donne  le  premier  coup  de  poignard.  La  foule 
utiniit  eusuite  suivi  IVxemple  du  chef,  chacun  lui  enfon9aut  sou  poiguard  dans  le  corps. 

Le  Master  of  Stair  en  etait  arrive  a  la  conclusion  qu'il  fallait  traiter  comme  des  betes 
fauvt-8  c<>  ramas  do  bandits.  Homme  de  lettres,  homme  d'Etat,  profond  jurisconsulte,  il 
ne  fut  pas  embarrasse  de  puiser  dans  1'histoire  des  precedents  pour  justifier  ses  actes. 

Stair  haissait  les  clans,  moins  parce  qu'ils  etaient  partisans  de  la  dynastic  d^ue  - 
les  Stuart  —  quo  parce  qu'il  les  considerait  comme  les  ennemis  irreconciliables  de  la  loi, 
du  commerce,  de  1'industrie. 

La  destruction,  non  settlement  des  MacDonald,  mais  de  bien  d'autres  clans  qui  ne 
valait-nt  pas  mioux,  ssignifiait  la  porte  d'au-dela  de  6,000  personnes. 

On  a  de  iStair  une  lettre  contonant  ses  instructions  aux  troupes  chargees  de  la  triste 
mission  dout  il  sera  question  plus  tard  ;  cette  lettre  est  d'un  calme  et  d'une  concision 
terriblcs  :  "  Vos  troupes,  y  est-il  dit,  ruineront  en  entier  le  pays  de  Lochaber,  les  terres  de 
Lochifl,  do  Kt']>poch,  de  Glengarry,  do  Gloncoe.  Vous  serez  revetus  de  pouvoirs  suffisam- 
ment  etendus.  .T'espere  quo  los  soldats  n'embarrasseront  pas  le  gouvernement  de  pri- 
sonuit'rs  " 

A  poiue  cette  sanguinaire  missive  eut-ellc  ete  expediee,  que  la  nouvelle  se  repandit 
a  Loudres  que  tous  les  clans,  hors  celui  de  MacDonald  de  Glencoe,  avaieut  fait  leur  sou- 
mission  au  roi ;  desappointement  pour  Stair. 

Kestait  encore  ueaumoins  un  clan  en  revolte  ;  mais  un  obstacle  s'opposait  a  la  froide 
vengeance  de  Stair.  Maclan,  le  chef  des  MacDonald,  avait  reellement  pr6te  le  serment 
voulu,  bien  que  subsequt-mment  au  terme  fixe  par  la  proclamation  royale. 

Par  uue  tenebreuse  intrigue  ourdie  probablement  par  Stair,  le  certificat  du  sherif 
d'Argyle  coustatant  la  prestation  du  serment  fut  supprime  ;  s'il  fut  communique  prive- 
meut  au  pere  du  Master  of  Stair,  president  du  conseil  d'Edimbourg,  il  ne  fut  jamais  soumis 
officiellement  au  couseil. 

Stair,  Breadalbane,  Argyle  ay  ant,  dit  Macaulay,  complot6  la  perte  des  MacDonald, 
ils  n'avaient  plus  qu'a  remplir  la  formalite  de  s'abriter  derriere  la  sanction  royale. 

II  fallait  done  avoir  un  ordre  signe  dn  roi  Gruillaume.  On  avait  fait  au  roi  des  pein- 
tures  si  sombres  de  ces  montagnards,  que  le  prince  anglais,  deja  pr6venu  contre  eux,  se 
persuada  facilement  —  s'il  y  reflechit  du  tout  —  que  c'etait  une  bonne  occasion  de  mettre 
un  terme  aux  depredations  dout  tant  de  persounes  se  plaiguaient. 

Guillaume  signa  le  fatal  warrant.  "  II  signa,  dit  Burnet,  mais  sans  lire  1'ordre  qu'on 
lui  prfesenta."  II  etait  con^u  comme  suit :  "  Quant  a  Maclan  de  Glencoe  et  cette  tribu, 
si  Ton  pent  la  separer  clairement  des  autres  montagnards,  il  serait  convenable,  dans  I'int6- 
rtt  de  la  loi,  d'extirper  ce  ramassis  de  bandits  ? 

Je  vous  ferai  grace  des  nombreux  motifs  invoques  pour  attenuer  cette  atroce  sentence, 
qae  Macaulay  prtte  a  son  heros  Guillaume  III,  afin  de  le  laver  de  ce  crime  odieux. 
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Macaulay,  comme  d'ordinaire,  abonde  en  raisons  specieuses  sinon  convaincantes,  et 
fouruit  un  plaidoyer  fort  brillant,  plein  d'eloquence. 

Mais  hatons-nous  d'en  venir  a  la  catastrophe. 

Si  Ton  eut  agi  ouvertement  et  employe  la  main  armee  pour  detruire  les  MacDonald, 
le  mode  eut  au  moins  trouve  des  apologistes  ;  1'histoire  avait  des  precedents  tout  prets. 
Mais  c'est  precisement  ce  qu'il  n'eut  pas  ete  sage  d'entreprendre.  La  force  etait  impuis- 
sante  centre  ces  rapaces  renards  des  highlands  blottis  dans  leurs  inaccessibles  tanieres. 
On  eut  done  recours  a  la  ruse,  a  la  trahisou. 

Le  ler  fevrier  1692,  cent  vingt  troupiers  du  regiment  d'Argyle,  commandes  par  uu 
capitaine  Campbell  et  un  lieutenant  Lindsay,  se  dirigereut  sur  Gleucoe. 

Lindsay  etait  bien  dans  son  role :  un  front  d'airaiu,  une  hypocrisie  consommt'e,  un 
coaur  inaccessible  a  la  pitie,  1'avaient  designe  a  1'autorite. 

Ses  relations  de  famille  avec  Maclan  lui  avaient  donne  de  rares  facilites  pour  s'iutro- 
duire  parmi  les  MacDonald  :  sa  niece  avait  epouse  Alexaudre,  le  fils  du  grand  chef. 

L'arrivee  des  habits  rouges  avait  d'abord  inspire  de  1'alarme,  que  le  lieutenant  Lindsay 
dissipa  en  affirmant  que  les  troupes  n'etaient  stationnees  dans  les  environs  que  pour  y 
prendre  leurs  quartiers  d'hiver.  On  les  re9ut  a  bras  ouverts  ;  on  1'hebergea  lui  et  sa  troupe 
dans  le  hameau. 

Les  MacDo-nald,  avec  cette  hospitalite  proverbiale  qui  distingue  les  clans  d'Ecosse, 
mirent  leurs  chaumieres  aussi  bien  que  leurs  provisions  de  bouche  a  la  disposition  des 
troupes  anglaises  ;  les  officiers  etaient  cordialemeut  recus  comme  hotes,  admis  sous  le  toit 
domestique  des  chefs,  partageaut  avec  eux  les  joies,  la  vie  intime  de  famille.  Les  lougues 
soirees  d'hiver  s'ecoulaient  agreablement  au  coin  du  feu  de  tourbe.  On  s'y  livrait  aux 
amusements  du  temps.  La  partie  de  cartes  meme  n'etait  pas  oubliee,  dit  Macaulay. 

La  perfidie  poursuivait  sa  course  tortueuse.  Le  capitaine  Campbell  montrait  une 
affection  particuliere  pour  la  niece  du  chef,  ainsi  que  pour  son  mari.  Chaque  matin  il 
allait  chez  eux  reclamer  le  traditionnel  coup  d'appetit  —  un  verre  d'eau-de-vie  de 
France  —  don  peut-6tre  du  dernier  des  Stuart.  Ses  relations  lui  foumirent  les  moyeus 
de  tout  voir,  de  bien  epier  les  seutiers  de  la  foret  qui  pourraient  faciliter  la  fuite  des  vic- 
times,  lorsque  le  signal  du  massacre  serait  donne. 

II  faisait  rapport  de  jour  en  jour  a  son  chef,  le  lieutenant-colonel  Hamilton,  qui  devait 
plus  tard  le  rejoindre  et  lui  preter  main  forte  a  la  tele  d'un  detachemeut  de  400  soldats, 
choisis  a  dessein  dans  le  clan  Campbell,  les  ennemis  mortels  des  MacDonald. 

Hamilton  avait  fixe  la  date  de  la  boucherie  au  13  fevrier,  a  cinq  heures  avant  le  jour. 
A  cinq  heures  premises,'  ce  13  fevrier,  le  capitaine  Campbell  avec  ses  120  seides  devait 
egorger  tous  les  Macdonald  de  Glencoe  ages  de  moins  de  soixante-dix  ans,  hommes, 
femmes  et  eufants. 

La  veille,  Campbell  et  Lindsay  avaient  soupe  et  joue  une  partie  de  cartes  chez  ceux 
qu'ils  avaient  mission  de  massacrer  quelques  heures  plus  tard. 

L'histoire  raconte  que  pendant  cette  nuit  d'horreur  les  soldats  se  lamentaient  et 
murmuraient.  "Rencontrer  les  MacDonald  snr  le  champ  de  bataille,  c'est  bien  !  s'ecrie  un 
soldat,  mais  les  surprendre  et  les  egorger  dans  leurs  lits,  cela  me  repugne."  "  Notre 
devoir  est  d'obeir,  lui  repond  un  camarade  ;  s'il  y  a  mal  en  ceci,  c'est  anos  chefs  a  en 
porter  la  responsabilite." 
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A  cinq  heures  du  matin,  Hamiltou,  retarde  par  1'etat  des  routes,  n'etait  pas  encore 
arrive  ;  les  ordres  de  Campbell  etaient  peremptoires,  et  la  boucherie  commen9a. 

Inverrieen,  qui  hebergeait  Campbell,  et  neuf  autres  MacDonald  furent  pris  a  1'impro- 
viste,  lite  et  assassines.  Un  enfant  de  douxe  ans,  enlapaut  de  ses  bras  les  genoux  de  Camp- 
bell, demanda  en  sanglotant  qu'ou  1'epargnat.  Campbell  allait  flechir,  mais  une  brute 
ayant  nom  Drumniond  brula  la  cervelle  a  1'enfant. 

Un  chef  du  iiom  d'Auehintriater,  qui  s'etait  leve  de  bonne  heure  ce  matin-la,  et  qui 
£tait  assis  aver  sa  famille  composee  de  huit  personnes  autour  de  son  feu,  essuya  une 
decharge  de  mousqueterie  qui  1'abattit  avec  sept  de  ses  enfants  ;  son  frere  s'evada  et  se 
cacha  dans  la  foret. 

Lindsuy  etant  alle  frapper  amiealement  a  la  porte  du  grand  chef  Maclan,  ce  dernier, 
sans  rien  soupconner,  lui  ouvrit  la  porte  et  re9ut  une  balle  dans  la  tete.  Ses  deux  servi- 
teurs  furent  {'gorges,  et  sa  vieille  epouse,  alors  vetue  avec  la  rude  magnificence  due  a  son 
rang,  se  vit  depouillte  et  assaillie  par  la  soldatesque  effrenee.  Un  troupier,  tente  par  une 
bairue  qu'elle  avait  au  doigt,  et  ne  pouvant  la  lui  enlever,  lui  dechira  la  chair  avec  ses 
dents.  Elle  expira  le  lendemain. 

IJien  que  le  guet-apens  eut  t-te  prepare  avec  une  habilete  consommee,  1'arrivee  tardive 
du  lieutenant-colonel  Hamilton  et  de  ses  400  soldats,  et  surtout  1'erreur  capitale  des  egor- 
geurs,  qui  s'en  remirent  ;'i  leurs  arines  a  feu,  au  lieu  d'employer  le  poignard,  qui  fait  son 
u-uvre  sans  bruit,  Hrent  manquer  en  grande  partie  le  sanguiuaire  complot. 

Les  habitants  de  cinqnante  chaumieres,  alarmes  par  les  decharges  de  mousqueterie, 
avaient  pris  les  senders  glares  des  montagnes.  Le  fils  du  chef  Maclan,  eveille  par  ses 
fuleles  serviteurs,  au  moment  meme  on  vingt  soldats  allaieut  le  cerner,  s'evada. 

On  compta  a  peu  pres  trenle  cadavres,  y  compris  ceux  de  deux  femmes.  Ce  qui  fit 
frissouner  d'horreur  les  boudiers  memes,  ce  hit  la  main  d'uu  petit  enfant  que  Ton  ramassa, 
traiK-hee  sans  doute  dans  le  tumulte. 

l"n  soul  Ma«  Donald  avait  survecu;  mais,  comme  il  etait  age  de  plus  de  soixante-dix 
ans,  on  avait  cru  que  sou  grand  age  le  protegerait ;  Hamilton  le  massacra  froidement. 

On  init  le  feu  au  hameau  ;  puis  les  troupes  se  mirent  en  marche,  conduisant  avec  elles 
des  troupeaux  de  moutous,  des  chevres,  ueuf  cents  boeufs  et  vaches,  et  deux  cents  petits 
chevaux  ou  ponies  ecossais. 

Combieu  de  fuyards  trouverent  la  mort  dans  les  neiges  des  montagnes  ? 

Combien  de  pauvres  meres  avec  leurs  eufants  a  la  mamelle  blauchireut  la  plaine  de 
leurs  os  ou  servirent  de  pature  aux  oiseaux  de  proie  ?  Qui  le  saura  ? 

Apres  le  depart  des  soldats,  plusieurs  des  survivauts  revinrent  contempler  les  cendres 
et  les  dec-ombres  dc  leurs  demeures,  et  doniier  la  sepulture  aux  cadavres  de  leurs  proches. 

La  tradition  raconte  que  le  barde  du  clan  escalada  uu  rocher  voisin  du  lieu  du  sinistre, 
et  de  ce  point  eleve,  exhala  ses  poignautes  lamentations  sur  ses  freres  egorges  et  sur  leurs 
demeures  inc-endiees. 

Quatre-vingts  ans  plus  tard,  le  peuple  de  cette  morne  vallee  de  Glcncoe,  repetait 
encore  ce  lai  funebre. 

Voila  une  des  pages  les  plus  sombres  des  annales  de  la  Grande-Bretagne ;  et,  si  I'o- 
dienx  de  cette  hecatombe  doit  retomber  surtout  sur  le  Master  of  Stair,  le  comte  de  Brea- 
dalbaneet  le  due  d'Argyle,  est-ce  que  la  memoire  du  souverain  anglais  Guillaume  III,  tout 
illustre  capitaine  qu'il  a  6te,  est  exempto  de  souillnre? 


LES  PAGES  SOMBRES  DE  L'HISTOIRE  79 

Avant  de  signer  1'ordre  fatal,  n'eut-il  pas  du  se  renseigner  et  du  mode  que  Ton  pren- 
drait  pour  "  oxtirper  les  bandits  "  dont  on  avait  a  se  plaindre,  et  du  nombre  des  coupables  ? 


LA   DISPERSION  DES  ACADIENS — 1755. 

Voila  uu  probleme  d'histoire  bien  digne  assurement  de  fixer  1'attention  de  cette 
Societe,  mais  dout  la  solution  finale,  selon  nous,  devra  etre  ajournee  jusqu'au  moment  ou 
nos  archives  pourront  s'enrichir  des  documents  que  1'historien  Parkman  a  eu  I'inappr6- 
ciable  avantage  de  consulter  a  1'etranger,  et  qui  forment  la  base  de  son  brillant  recit. ' 

Le  travail  serieux  le  plus  recent  sur  cette  question  est  celui  de  M.  Parkman.  Nous 
tacherons  de  1'analyser,  en  y  melant  nos  propres  commentaires,  et  sans  nous  croire  teiiu 
d'accepter  toutes  ses  conclusions. 

II  en  est  peu  parmi  nous  qui  ignorent  les  details  de  la  dispersion  des  Acadieus.  Ce 
qui,  selon  moi,  est  moiiis  connu,  ce  sont  les  circonstances  qui  la  precederent. 

La  proscription  par  voies  de  fait,  ou  la  suppression  des  faibles  nationalites  par  la  dis- 
persion, n'etait  pas,  comme  je  viens  de  le  i'aire  voir,  un  fait  inoui  dans  les  auuales  de  la 
France  et  de  1'Angleterre.  Le  duel  a  mort  pour  la  possession  de  la  partie  nord  de  ce  con- 
tinent, qui  se  continua  pres  d'un  siecle  entre  ces  deux  puissances,  faisait  pressentir  que 
1'extermiuatiou  des  premiers  habitants  du  sol,  d'abord,  puis  I'aneantissemont  de  colonies 
entieres,  deviendraieut  aux  yeux  des  souverains  des  deux  pays  des  eventualites  fort 
possibles,  desirables  meme.  Point  important  a  coustater. 

Ce  sont  done  les  causes  et  les  circonstances  qui  inspirerent  ce  lugubro  coup  de 
theatre,  que  je  me  propose  d'exposer  succiuctemeut  en  ce  travail.  Je  laisse  a  dessein  de 
nombreuses  lacunes  a  combler,  un  champ  vaste  que  mon  savant  collegue,  M.  Casgraiii- 
saura  exploiter  avec  son  habilete  bien  conuue. 

"  Le  conflit  en  Acadie,  dit  Parkmau,  possede  un  sombre  interet,  puisqu'il  se  termina 
par  uue  catastrophe  que  la  prose  et  la  poesie  out  commemoree,  mais  dont  les  causes  ont 
etc  incomprises." 

L'Acadie,  c'est-a-dire,  la  peninsule  de  la  Nouvelle-Ecosse  avec  1'additiou,  selon  la  pre- 
tentiou  des  Anglais,  de  ce  que  constitue  presentement  le  Nouveavi- Brunswick,  fut  conquise 
par  le  general  Nicholson,  en  1710,  et  formellemeut  cedee  par  la  France  a  la  couronne 
anglaise,  trois  annees  plus  tard,  par  le  traite  d'Utrecht. 

Par  ce  traite  "  il  fut  expressemeut  stipule,  que  ceux  des  habitants  frai^ais,  qui  de- 
sirent  y  demeurer  et  d'etre  sujets  du  royaume  de  la  Grande-Bretagne,  devront  avoir  la 
libre  jouissance  de  leur  religion,  selon  le  rite  de  1'Eglise  romaine,  en  autant  que  les  lois 
de  la  Grande-Bretagne  le  permettent,"  mais  que  ceux  qui  desireraient  emigrer,  pourraient 
le  faire  avec  leurs  effets,  pourvu  qu'ils  emigrassent  dans  1'annee.  On  pretend  mfime  que 
la  reine  Anne  aurait  etendu  indefiniment  cette  periode. 

Peu  de  colons  se  prfrvalurent  de  ce  droit  d'emigrer  dans  1'anuee,  et,  ce  terine  expir6, 
ceux  qui  restaient  furent  requis  de  preter  sermeut  d'allegeance  au  roi  George  II.  II  n'est 
pas  douteux,  ajoute  Parkman,  qu'avec  un  peu  de  temps,  ils  se  fussent  soumis,  si  on  ne  les 

1  Montcalm  and  Wolfe.  Boston,  1884. 

4  M.  1'abbe  H.  R.  Casgrain  dovait  trailer  un  autre  c&te  du  sujet,  a  la  meme  stance,  dans  son  inte'ressante  ^tude 
intitulee :  Un  pllerinage  aupays  d'Evangdine. 
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eut  pas  troubles  ;  mats  les  autorites  franfaises  du  Canada  et  du  Cap-Breton  firent  de  leur 
mieux  pour  les  en  empecher,  et  employment  des  agents  pour  entreteuir  leurs  sentiments 
d'hostilite  centre  1'Angleterre. 

Les  commandants  anglais,  a  Annapolis,  eurent  plus  d'une  fois  raison  de  soupfonner 
que  les  attaques  dirigees  coutre  eux  par  les  sauvages,  etaient  inspirees  par  les  Francais. 
Ce  ne  fut  que  dix-sept  ans  apres  le  traite  que  les  Acadiens  se  determinerent  ii  preter  le  ser- 
ment,  sons  des  reserves  qui  le  rendaient  presque  illusoire.  Eiifiu,  vers  1730,  la  plupart 
des  habitants,  ne  sachaut  ecrire,  apposaient  leur  croix  a  un  serment '  qui  reconnaissait 
George  II,  souveraiu  de  1'Acadie,  lui  promettaut  fidelite  et  obeissance.  La  tranquillit6 
regna  jusquVn  1745.  La  guerre  eclata  cette  annee-la.  Une  partie  des  Acadiens  resterent 
neutres.  tundis  que  d'autres  prirent  les  armes  centre  les  Anglais,  et  que  plusieurs  four- 
uiront  aux  ennemis  de  t-es  derniers  des  renseignements  et  des  provisions.  La  puissance 
do  1'Angleterre  on  Aradie.  defondue  settlement  j usque  alors  par  une  faible  garuison  a 
Annapolis  ot  un  detaehement  encore  plus  faible  ii  Canceau,  s'accrut  vers  ce  temps  d'une 
manii-ro  notable.  Ix)tiisbourir,  pris  par  les  Anglais  pendant  la  guerre,  avait  ete  restitu6 
par  un  traite.  Los  Francais  se  preparerent  de  suite  a  convertir  cette  ville  en  une  redou- 
table  station  navalo  ot  militaire. 

Le  cabinet  anglais,  pour  contrecarrer  cette  mesure,  se  mit  a  1'couvre  et  erea  une  autre 
station. 

On  rhoihit  lo  havre  do  Chibouctou,  sur  la  plage  sud  de  1'Acadie. 

En  juin  174'.',  une  ilotte  do  transports  anglais,  y  jeta  1'ancre,  chargee  d'au  moins 
2,500  immigrants,  des  ouvriers,  des  gens  do  metier,  des  laboureurs,  des  soldats,  des  matelots, 
dos  oiiioiors  licencies  a  la  cloture  do  la  guerre  et  seduits  par  les  offres  de  terres  que  leur 
fai.»ait  lo  gouvornement  anglais  dans  lo  nouveau  monde.  C'etait  une  colonie  creee  par  le 
roi  lui-inoine.  Edward  Cornwallis,  oncle  de  lord  Cornwallis,  qui  servit  plus  tard  en 
Amerique,  lilt  nomme  gouverneur  et  commandant  en  chef  de  la  colonie.  On  assigna  aux 
colons  dos  lots  de  terro ;  on  traca  dos  rues  ;  on  batit ;  puis,  on  entoura  le  tout  de  palissades, 
et  avaiit  1'hiver  on  cut  pu  voir  la  ci-devant  garnison  anglaise  de  Louisbourg  monter  la 
garde  autour  do  ces  remparts  improvises  en  bois.  En  1752,  la  nouvelle  colonie  avait 
atteint  lo  chifl're  do  4,000  Ames  ot  plus.  Ainsi  uaquit  la  florissaute  capitale  de  la  Nou- 
velle-Ecosso  —  Halifax.  En  comptaut  la  faible  garuison  d' Annapolis  et  les  detachements 
des  petits  forts,  pour  survoiller  les  Acadiens  et  les  sauvages,  Halifax  representait  la  puis- 
sance entiere  do  1'Angleterre  dans  la  peuiusule  acadienne. 

Les  Fran9ais,  toujours  chagrins  de  la  perte  de  1'Acadie,  6taient  decides  a  la  recon- 
qaerir  soil  par  la  force,  soit  par  la  diplomatic.  La  fondation  d'Halifax  indiquait  que  ce 
ne  serait  pas  chose  facile,  et  leur  faisait  craindre  egalement  pour  Louisbourg.  II  y  avait 
pour  la  France  un  point  qui  ne  souffrait  pas  de  contestation.  Bien  qu'un  grand  nombre 
d' Acadiens  fussent  nes  sous  le  pavilion  anglais,  depuis  1710,  il  fallait  tacher  de  les  retenir 
frau9ais  dans  leurs  anections,  et  leur  mettre  dans  1'esprit  qu'ils  6taient  encore  sujets 
franfais. 

En  1748,  on  en  fixait  le  chiffre  a  8,850  communiants,  soit  de  12,000  a  13,000  Ames. 

s 

\  oici  la  formula  da  serment :  "  Je  promets  et  jure  sinc^roment,  en  Foi  de  Chretien,  que  je  serai  entterement 
M*te  et  oWir»i  vraieroent  A  Sa  Majestt  le  roy  George  Second,  que  je  reconnals  pour  le  souverain  seigneur  de 
TAcadie  on  Nouvelle-EcoMe ;  ainai  Dieu  me  soil  en  aide." 
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Immigration  eii  1752  les  avait  rfiduits  a  9,000  environ.  L'Acadie  etait  divisee  en  six 
paroisses :  d'abord  Annapolis,  la  plus  considerable ;  les  autres  centres  etaient  G-rand-Pre, 
sur  le  bassin  des  Mines  ;  Pisiquid,  maintenant  Windsor,  et  Cobequid,  maintenant  Truro. 
Leurs  preires  etaient  des  missionnaires  dependant  du  diocese  de  Quebec.  C'etaient  aussi 
leurs  magistrats.  Aiusi  regis  au  spirituel  et  au  temporel  par  des  sujets  fran^ais,  et  fran- 
9ais  par  le  cceur,  ils  representaient  dans  cette  province  anglaise  une  organisation  cons- 
tamment  en  desaccord  avec  elle. 

Bien  que,  par  le  douzieme  article  du  traite  d'Utrecht,  la  France  eut  solennellement 
dfeclare  les  Acadiens  sujets  anglais,  le  gouvernement  frai^ais  intriguait  constamment  pour 
les  convertir  en  ennemis  de  la  puissance  anglaise. 

L'historien  Parkmau  trouve  la  preuve  de  tout  cela  dans  la  masse  de  documents 
officiels  qu'il  est  alle  consulter  en  France,  en  Angleterre  et  dans  la  Nouvelle-Esosse  ;  mal- 
heureusement  ces  documents  n'existent  pas  au  Canada. 

Ce  n'est  pas  que  les  Acadiens  eusseut  a  se  plaiudrc  du  traitement  qu'ils  avaient  a 
subir  des  Anglais.  Bien  au  contraire,  la  foi  des  traites  avait  ete  respectee.  II  est  vrai 
que,  de  temps  a  autres,  on  arr6tait  leurs  missiouuaires,  quand  ils  s'oubliaient  jusqu'au 
point  de  soulever  les  populations  centre  le  gouvernement  britannique,  et  qu'on  les  Ibr9ait 
sous  peine  de  1'exil,  de  ne  rien  faire  pour  iiuire  aux  interets  du  souverain  anglais  ;  le 
conseil  d'Halii'ax  les  admonestait  et  les  congediait. 

On  etait  en  1749  ;  une  seconde  generation  avait  vu  le  jour  ;  Halifax  venait  d'etre  foudee. 

Le  gouverneur  Cornwallis  ne  se  contenta  pas  de  la  formule  de  1'ancieu  serment  de 
fidelite  et  d'obeissance ;  car  les  Acadiens  reputaieut  que  1'ancien  gouverneur  de  la  province 
—  Phillips  —  leur  avait  doiine  1'assurance  que  Ton  ne  les  forcerait  pas  aprendre  les  armts 
contre  les  Fran9ais  ou  les  sauvages. 

II  est  vrai  qu'on  u'exigea  pas  d'eux  ce  service  militaire  ;  que  virtuellement  ils  seraient 
demeures  neutres,  si  plusieurs  d'entre  eux,  oublieux  de  leur  serment,  ne  se  fussent  joints 
aux  partis  de  guerre  des  Fran9ais.  Ceci  induisit  Cornwallis  a  exiger  une  formule  de  ser- 
ment aussi  complete  que  celle  que  signaient  les  autres  sujets  anglais, 

De  la,  grande  consternation  parmi  les  Acadiens,  qui  envoyerent  des  delegues  a  Hali- 
fax, mais  sans  resultat  satisfaisant ;  ils  s'iuspiraient  en  ceci  de  conseils  qui  leur  venaient 
de  1'etranger. 

Boishebert,  par  1'entremise  des  missiounaires,  les  exhorta  fortemeut  a  refuser  de  preter 
aucun  sermeut  d'allegeance  formelle  au  roi  de  la  Grande-Bretagne,  les  engageant  a  emi- 
grer  a  1'ile  Saint-Jean  et  autres  lies  fraii9aises  voisines.  Louis  XV  etait  term  au  courant 
de  tout  ce  qui  se  passait,  et  encourageait  en  sous  main  les  Acadiens  a  molester  les  An- 
glais, afin  de  degouter  ces  derniers  de  leur  nouvelle  fondation  —  Halifax. 

L'abbe  LeLoutre  se  distingua  par  ses  efforts  contre  le  gouvernement  britannique  :  il 
prechait  aux  Acadiens  fidelite  a  la  France,  et,  au  cas  de  refus,  il  mena^ait  les  colons  de 
lacher  sur  eux  ses  feroces  neophytes,  les  Micmacs.  Tout  cependant,  a  son  dire,  devait  se 
faire  dans  I'ombre,  afin  de  ne  pas  compromettre  le  gouvernement  fran9ais. 

Cornwallis, l  irrite  de  ces  menees,  ecrivit  a  1'eveque  de  Quebec,  se  plaignant  amere- 
ment  de  la  conduite  de  ses  missionnaires.  II  1'informa  de  plus,  que,  si  cet  ordre  de  choses 
continuait,  les  missionnaires  en  defaut  seraient  juges  et  punis  severement. 

1  Cornwallis  to  the  Bishvp  of  Quebec,  1  December,  1749. 

Sec.  1, 1886.  —  11. 
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Lee  choses  continuant  d'aller  de  mal  en  pis;  un  malheureux  incident  vint  encore 
aigrir  les  esprits:  ce  fut  1'assassinat,  par  les  Micmacs,  allies  des  Fran9ais,  d'uu  offioier 
anglais  de  distinction,  le  capitaiue  Edward  Howe,  au  moment  ou,  sous  la  protection  d'uu 
drapeau  blanc,  il  s'avaii9ait  vers  les  Fraucais  comme  parlementaire. 

Puis,  viut  la  discussion,  a  Paris,  de  la  question  des  limites  du  Canada,  entre  le  roi  de 
France  et  le  roi  d'Angleterre.  Apres  trois  anuees  de  debats,  les  commissaires  nommes  par 
les  deux  couronnes  lie  pureut  en  venir  a  aucune  solution  satisfaisante. 

Le  traite  d'Utrecht  donuait,  il  est  vrai,  1'Acadie  a  1'Angleterre  ;  mais  en  quoi  cousis- 
tait  1'Acadie  ? 

Un  grand  nombre  d'Acadiens,  dociles  aux  conseils  des  Fra^ais,  s'etaient  retires  au 
fort  Hoausejour,  ou  flottait  le  drapeau  do  la  France  ;  d'autres  avaient  emigre  aux  posses- 
sions francuises  avoisimintes :  le  Cap-Breton,  1'ile  Saint-Jean,  a  proximite  suffisaute  pour 
prendre  part  a  un  moment  douin'-,  a  1'invasion  de  1'Acadie  anglaise.  Leurs  compatriotes 
qui  t'-taiont  tlomeures  sous  le  pavilion  britanuique,  en  comptant  les  Acadiens  des  Mines  et 
de  la  valleo  do  la  riviere  Annapolis  et  de  quelques  autres  etablissements  moindres,  pou- 
vaient  fournir  un  total  exeedant  taut  soit  pen  9,000  ames.  Us  n'avaient  pas  a  se  plaindre 
de  leurs  maitres,  qui  ne  les  maltraitaient  pas  dans  leurs  possessions;  pour  ue  pas  avoir 
emigre,  Us  n'etaiont  pas  davantage  ties  loyaux  sujets  du  roi  George  II. 

La  nonvolle  interpretation  du  traite  d'Utrecht,  par  la  France,  lui  accordant  plus  de  la 
moitir-  dc  la  pcninsulc  aoadicnno  et  la  presque  totalite  de  la  population  fran9aise,  hata  la 
man-he  des  evenemcnts,  bien  que  ce  territoire  cut  ete  en  la  possession  de  1'Angleterre 
depuis  plus  de  quaranto  ans. 

La  Framv,  scion  los  ideos  du  temps,  pouvait  en  entreprendre  la  conquete  par  la  voie 
dos  armo.s. 

L'Anglcierro,  tic  son  cote,  n';«  lamait  beaucoup  plus  de  territoire  qu'elle  n'eu  occupait 
alors. 

Du  cote  tic  la  Franco,  une  invasion  do  1'Acadie  etait  probable. 

Le  roi  do  Franco,  qui  avail  encourage  les  pauvres  Acadiens  a  r6sister  a  1'Angleterre, 
etait,  on  honnour,  tonu  de  lour  proter  main  forte  dans  leur  soulevemeut  projete. 

I^ii  porto  do  1'Acadie  nuisait  beaucoup  a  la  puissance  et  au  prestige  de  la  France  au 
Canada.  L'Acadie  etait  un  trait  d'uniou  entre  le  Canada  et  la  forteresse  de  Louisbourg  ; 
son  sol  fertile,  sa  colonie  de  laboureurs  industrieux,  fourniraient  en  temps  de  guerre  des 
provisions  de  bouche  aux  garnisons  et  aux  troupes  frai^aises  ;  ses  havres  serviraient  de 
stations  navales  pour  meuacer  les  colonies  anglaises  avoisinantes.  Chez  le  militaire 
anglais,  on  disait  qu'une  escadre  fraucaise  chargee  de  troupes  dans  la  baie  de  Fuudy, 
serait  le  signal  d'uu  soulevemeut  general  des  Acadiens  du  bassiu  des  Mines  et  de  la  vallee 
d'Annapolis,  aussi  bien  que  des  autres  populations  frai^aises. 

Les  chances  de  reussite  d'une  telle  invasion  etaient  bonnes.  Quebec  et  Louisbourg 
enverraient  des  secours  aux  Acadiens,  lesquels  avec  leurs  sauvages  allies  seraient  en 
moyen  d'opposer  une  armee  superieure  en  nombre  a  celle  que  Halifax  et  le  petit  fort 
delabre  d'Annapolis  pourraieut  reunir  pour  aider  1'Angleterre.  Le  fort  frau9ais  Beause- 
jour  etait  une  menace  perpetuelle  pour  les  Anglais,  qui  avaient  raison  de  s'alarmer,  comme 
il  est  facile  de  s'en  convaincre  en  ref&rant  aux  lettres  echangees  entre  le  gouverneur  du 
Canada,  le  marquis  de  Duquesne  et  le  commandant  du  fort  Beausejour. 

Lawrence,  le  gouverneur  de  la  Nouvelle-Ecosse,  6tait  desireux  de  chasser  les  colons 
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franfais  etablis  en  cette  province.  La  France  se  servait  de  ces  pauvres  Acadiens  comme 
de  deciles  instruments  pour  pousser  ses  projets  ambitieux,  comme  des  jouets  de  ses 
caprices  et  de  sa  politique  vacillante,  sans  toutefois  leur  accorder  meme  un  seul  regiment 
comme  reuforts.  Impuissants  a  servir  activemeut  leur  ancienne  patrie,  les  Acadiens 
etaieut  devenus  un  embarras  permanent  pour  1'Angleterre. 

La  prise  par  Lawrence  et  Sherley,  aides  des  milices  de  la  Nouvelle-Augleterre,  du  fort 
Beausejour  ou  commandait  de  Vergor,  et  du  fort  Gaspereau  ou  commandait  de  Villerai, 
par  Wiuslow,  preludait  a  1'expulsion  complete  des  Fran9ais  hors  de  la  peninsule  ;  nean- 
moins  les  forces  a  la  disposition  de  1'Angleterre  etaient  si  faibles,  qu'il  leur  serait  impos- 
sible de  tenir  tete  aux  Acadiens,  s'ils  se  reunissaient  tous  aux  detachements  francais  et 
axix  sauvages  ;  comme  ils  refusaient  de  preter  le  serment  de  fidelite,  le  gouverneur  de  la 
Nouvelle-Ecosse  refusait  de  compter  sur  eux. 

Les  Acadiens,  bieu  qu'ils  eussent  pour  habitude  de  se  dire  "  neutres  ",  n'etaicut  en 
realite  que  des  eunemis  campes  au  cceur  d'une  province  conquise  par  1'Angleterre. 

Le  gouverneur  Lawrence,  euhardi  par  les  sueces  recents  des  armes  anglaises,  a  Beau- 
sejour et  a  Gaspereau,  crut  le  moment  favorable  pour  exiger  des  Acadiens,  sans  distinc- 
tion, un  serment  de  fidelite  sans  reserve  aucuiie. 

Ils  refuserent  formellement  de  le  preter.  Le  general  anglais  parait  avoir  agi  de  la 
sorte  sur  sa  propre  responsabilite  et  quant  a  ce  qui  s'en  suivit,  sans  les  ordres  de  sou 
souverain. 

L'arm6e,  de  suite,  orgauisa  dans  le  plus  parfait  secret,  son  terrible  projet  de  pros- 
cription. 

Vendredi,  le  5  septembre  1*755,  se  cousomma  le  lugubre  drame,  sinon  avec  toutes  les 
circonstances  atroces  que  la  poesie  et  la  legende  out  trouve  utile  d'iuventer,  du  moins 
dans  des  conditions  lameutables  A.  1'extreme. 

Un  peu  plus  de  G,000  hommes,  femmes  et  enfants,  perfidement  parques  a  Grand-Pro 
et  ailleurs,  furent  deposes  sur  des  vaisseaux,  deportes  et  disperses  dans  les  colonies  an- 
glaises, depuis  le  Massachusetts  jusqu'ii  a  la  Georgie.  La  proscription  dans  le  uouveau 
monde,  revee  par  Louis  XIV,  se  realisait  sous  son  petit-fils  Louis  XV. 

II  en  est  qui  cherchereut  refuge  jusque  sous  le  pavilion  francais  a  Quebec,  et  ce  ne 
furent  pas  les  moius  malheureux.  Des  detachements  furent  diriges  de  la  Virginie  en 
Angleterre,  en  France  meme. 

La  Nouvelle-Angleterre  avait  trouve  le  moyen  d'assouvir  sa  haiue  centre  le  nom 


Les  cruelles  formalites  que  Louis  XIV,  en  1689,  avait  prescrites  pour  disperser  et 
aneantir  la  colonie  auglaise  de  la  Nouvelle-York,  qu'il  n'avait  pu  subjuguer,  George  II  les 
executa  sur  ses  sujets  acadiens  de  la  Nouvelle-Ecosse  ;  les  pauvres  Acadiens  avaient  com- 
mence par  etre  les  instruments  de  Louis  XV,  ils  fiuirent  par  en  etre  les  victimes. 

Pour  les  bons  et  industrieux  habitants  de  Graud-Pre,  coupables  d'avoir  trop  aime 
uue  patrie  ingrate,  il  y  aura,  Messieurs,  comme  pour  bien  d'autres  nationalites,  uue  renais- 
sance, une  rehabilitation  devant  le  tribunal  d'une  iinpartiale  posterite. 

Messieurs,  en  vous  soumettant  ce  resume  de  trois  incidents  historiques  fort  connus, 
je  me  suis  borne  a  vous  signaler  les  motifs  et  les  circonstances  qui  les  ont  inspires.  A  vous 
de  les  juger. 

Vous  aurez,  ou  je  me  trompe  fort,  une  note  de  censure  a  apposer  a  chacun.    Louis 
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XIV,  inspire  par  1'intolerance  religieuse  autaiit  que  par  la  politique,  n'echappera  pas  a  la 
sentence  de  votre  tribunal,  bien  que  les  circoustances  1'aient  empecht:  de  donner  suite  au 
prqjet  atroce  qu'il  avait  forme  centre  la  colonie  anglaise  et  hollaudaise  de  la  Nouvelle- 

York. 

Vous  aurez  egalement  a  decider  du  degre  de  culpabilite  du  roi  George  II  pour  avoir 
Iaiss6  disperser  d'uue  maniore  si  cruelle,  en  1*755,  la  colonie  franpaise  en  Acadie,  conquise 
en  1710,  — du  degr£  de  culpabilitfe  du  colonel  Lawrence,  —  et  du  role  de  la  Nouvelle-Angle- 
ti-rre  dans  ci>  triste  drarae. 

Mais  surtout  vous  jugerez  severement,  j'espere,  malgre  ses  eloquents  apologistes,  le 
grand  prince  anglais,  Guillaume  d'Orange,  pour  avoir  autorise  le  hideux  massacre  de 
Gloucoe,  et  cela  avec  uue  perfidie  peu  ordinaire. 

Puis  vons  avouerex  avec  moi,  u'est-ce  pas  ?  que  les  peuples  ont  dans  leurs  annales, 
chncun,  dcs  pages  sombres  qu'ils  aimoraieut  a  desavouer. 

N.B.  --  Le  lecteur  curieux  d'approfondir  la  question  de  la  dispersion  des  Acadiens, 
telle  quo  1'a  traitce  1'historieu  Frs  Parkman,  cst  invite  a  lire  les  deux  chapitres  IV  et  VIII 
dans  Montcalm  et  Wolfe,  vol.  I,  pp.  90-122  et  234-284. 
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I. —  Hie  Right  Hand  and  Left-handedness. 


By  DANIEL  WILSON,  LL.D.,  F.R.S.E.,  President  of  University  College,  Toronto. 


(Read  May  25,  1886.) 

The  hand  of  man  is  one  of  his  most  distinctive  characteristics.  "Without  it  he  would 
be,  for  all  practical  purposes,  inferior  to  many  other  animals.  It  is  the  executive  portion 
of  the  upper  limb  whereby  the  limits  of  his  capacity  as  "  the  tool-user  "  are  determined. 
As  such,  it  is  the  essential  seat  of  the  primary  sense  of  touch,  the  organ  of  the  will,  the 
instrument  which  works  harmoniously  with  brain  and  heart,  and  by  means  of  which 
imagination  and  idealism  are  translated  into  fact.  "Without  it,  man's  intellectual  superi- 
ority would  be  to  a  large  extent  unavailable.  In  its  combination  of  strength  with  deli- 
cacy, it  is  an  index  of  character  in  all  its  variations  in  man  and  woman  from  childhood  to 
old  age.  It  marks  the  refinement  of  high  civilisation,  no  less  than  the  dexterity  and  force 
of  the  skilled  inventor  and  mechanician.  In  the  art  of  the  true  portrait  painter,  as  in 
works  of  Titian  and  Vandyke,  the  hand  is  no  less  replete  with  individuality  than  the  face. 
The  unpremeditated  action  of  the  orator  harmonizes  with  his  utterance  ;  and  at  times  the 
movements  of  his  hands  are  scarcely  less  expressive  than  his  tongue. 

It  is  not  necessary  to  discuss  the  purely  anatomical  relations  of  the  human  hand  to 
to  the  fore -limb  of  other  animals;  for,  if  the  conclusions  here  set  forth  are  correct,  the 
special  attribute  now  under  discussion  is  not  necessarily  limited  to  man.  But  the  practi- 
cal distinction  lies  in  the  fact  that  the  most  highly  developed  anthropoid,  while  in  a  sense 
four-handed,  has  no  such  delicate  instrument  of  manipulation  as  that  which  distinguishes 
man  from  all  other  animals.  In  most  monkeys  there  is  a  separate  and  movable  thumb 
in  all  the  four  limbs.  The  characteristic  whereby  their  hallux,  or  great  toe,  instead  of 
being  parallel  with  the  others,  and  so  adapted  for  standing  and  walking  errect,  has  the 
power  of  action  of  a  thumb,  gives  the  prehensile  character  of  a  hand  to  the  hind  limb. 
This  is  not  confined  to  the  arboreal  apes.  It  is  found  in  the  baboons  and  others  that  are 
mainly  terrestrial  in  their  habits,  and  employ  the  four  limbs  ordinarily  in  moving  on  the 
ground. 

Cuvier's  determination  of  a  separate  order  for  man  as  bimanous  has  been  challenged. 
Man  is,  indeed,  still  admitted  to  form  a  single  genus,  Homo ;  but,  in  the  levelling  process 
of  scientific  revolution  he  has  been  relegated  to  a  place  in  the  same  order  with  the 
monkeys  and,  possibly,  the  lemurs,  which  in  the  development  of  the  thumb  are  more 
man-like  than  the  apes.  In  reality,  looking  simply  to  man  as  thus  compared  with  the 
highest  anthropoid  apes,  the  order  of  Quadrumana  is  more  open  to  challenge  than  that  of 
the  Bimana.  The  hind-limb  of  the  ape  approaches  anatomically  much  more  to  the  human 
foot  than  the  hand  ;  while  the  fore-limb  is  a  true,  though  inferior,  hand.  The  ape's  hind- 
limb  is  indeed  prehensile,  as  is  the  foot  of  man  in  some  small  degree ;  but  alike  auatomi- 
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cally  and  physiologically  the  fore-limb  of  the  ape,  like  the  hand  of  man,  is  the  prehensile 
organ  par  excellence ;  while  the  primary  function  of  the  hind-limb  is  locomotion. 

There  are,  unquestionably,  traces  of  prehensile  capacity  in  the  human  foot ;  and  even 
of  remarkable  adaptability  to  certain  functions  of  the  hand.  Well-known  cases  have 
occurred,  of  persons  born  without  hands,  or  early  deprived  of  them,  learning  to  use  their 
feet  in  many  delicate  operations,  including  not  only  the  employment  of  pen  and  pencil, 
but  the  use  of  scissors,  with  a  facility  which  still  more  strikingly  indicates  the  separate 
action  of  the  groat  toe,  and  its  thumb-like  apposition  to  the  others.  In  1882  I  witnessed, 
in  the  Museum  at  Antwerp,  an  artist  without  arms,  who  skilfully  used  his  brushes  with 
his  right  foot.  He  employed  it  with  great  ease,  arranging  his  materials,  opening  his  box 
of  colours,  and  "  handling  "  his  brush,  seemingly  with  a  dexterity  fully  equal  to  that  of 
his  more  favoured  rivals.  At  an  earlier  date,  during  a  visit  to  Boston,  I  had  an  opportunity 
of  observing  a  woman,  labouring  under  similar  disadvantages,  execute  elaborate  pieces 
of  scissor-work,  and  write  not  only  with  neatness,  but  with  great  rapidity.  Nevertheless 
the  human  foot,  in  its  perfect  natural  development,  is  not  a  hand.  The  small  size  of  the 
toes,  as  compared  with  the  lingers,  and  the  position  and  movements  of  the  great  toe,  alike 
point  to  diverse  functions  and  a  greatly  more  limited  range  of  action.  But  the  latent 
capacity  of  the  system  of  muscles  of  the  foot — scarcely  less  elaborate  than  that  of  the  hand, 
—is  obscured  to  us  by  the  rigid  restraints  of  the  modern  shoe.  The  power  of  voluntary 
action  in  the  toes  manifests  itself  not  only  in  cases  where  early  mutilation,  or  malforma- 
tion at  birth,  compels  the  substitution  of  the  foot  for  the  hand;  but  among  savages,  where 
the  unshackled  foot  is  in  constant  use  in  climbing,  and  feeling  its  way  through  brake 
and  juntrle,  the  free  use  of  the  toes,  and  the  power  of  separating  the  great  toe  from  the 
others,  are  retained,  in  the  same  way  as  may  be  seen  in  the  involuntary  movements  of 
a  healthy  child.  A  brief  experience  of  the  soft,  yielding  deerskin  moccasin  of  the  Red 
Indian,  in  place  of  the  rigid  shoe,  restores  even  to  the  unpractised  foot  of  the  white  man  a 
freedom  of  action  in  the  toes,  a  discriminating  sense  of  touch,  and  a  capacity  for  grasping 
rock  or  tree  in  walkinir  or  climbing,  of  which  he  has  had  no  previous  conception.  The 
Australian  picks  up  his  spear  with  the  naked  foot ;  and  the  moccasin  of  the  American 
Indian  scarcely  diminishes  the  like  capacity  to  take  hold  of  a  stick  or  stone.  The  Hindu 
tailor,  in  like  manner,  sits  on  the  ground  holding  the  cloth  tightly  stretched  with  his 
toes,  while  l>oth  hands  are  engaged  in  the  work  of  the  needle. 

Such  facts  justify  the  biologist  in  regarding  this  element  of  structural  difference 
between  man  and  the  apes  as  inadequate  for  the  determination  of  a  specific  zoological  classi- 
fication. Nevertheless  man  still  stands  apart  as  the  tool-maker,  the  tool-user,  the  manipu- 
lator. A  comparison  between  the  fore  and  hind  limbs  of  the  Chimpanzee,  or  other  ape, 
leaves  the  observer  in  doubt  whether  to  name  both  alike  hands  or  feet,  both  being  loco- 
motive as  well  as  prehensile  organs  ;  whereas  the  difference  between  the  hand  and  foot 
of  man  is  obvious,  and  points  to  essentially  diverse  functions.  The  short,  weak  thumb, 
the  long,  nearly  uniform  fingers,  and  the  inferior  play  of  the  wrist,  in  the  monkey,  are  in 
no  degree  to  be  regarded  as  defects.  They  are  advantageous  to  the  tree-climber,  and 
pertain  to  its  hand  as  an  organ  of  locomotion  ;  whereas  the  absence  of  such  qualities  in 
the  human  hand  secures  its  permanent  delicacy  of  touch,  and  its  general  adaptation  for 
all  manipulative  purposes. 

The  human  hand  is  thus  eminently  adapted  to  be  the  instrument  for  carrying  out  the 
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purposes  of  intelligent  volition.  It  is  the  necessary  concomitant  of  man's  intellectual 
development,  not  only  enabling  him  to  fashion  all  needful  tools,  and  to  contend  success- 
fully with  the  fiercest  and  most  powerful  animals,  provided  by  nature  with  formidable 
weapons  of  assault,  bat  also  to  respond  to  every  mental  prompting  in  the  most  delicate 
artistic  creations.  The  very  arts  of  the  ingenious  nest-makers,  the  instinctive  weavers  or 
builders,  the  spider,  the  bee,  the  ant,  or  the  beaver,  place  them  in  striking  contrast  to 
man  in  relation  to  his  handiwork.  He  alone,  in  the  strict  sense  of  the  term,  is  a  manufac- 
turer. 1  he  Quadrumana,  though  next  to  man  in  the  approximation  of  their  fore-limbs  to 
hands,  claim  no  place  among  the  instinctive  architects,  weavers,  or  spinners.  The  human 
hand,  as  an  instrument  of  constructive  design,  or  artistic-  skill,  ranks  wholly  apart  from 
all  the  organs  employed  in  the  production  of  analogous  work  among  the  lower  animals. 
The  hand  of  the  ape  accomplishes  nothing  akin  to  the  masonry  of  the  swallow,  or  the 
damming  and  building  of  the  beaver.  But,  imperfect  though  it  seems,  it  suffices  for  all 
requirements  of  the  forest-dweller.  In  climbing  trees,  in  gathering  and  shelling  nuts  or 
pods,  opening  shell-fish,  tearing  off  the  rind  of  fruit,  or  pulling  up  roots,  in  picking  out 
thorns  or  burs  from  its  own  fur,  or  in  the  favourite  occupation  of  hunting  for  each  other's 
parasites,  the  monkey  uses  the  finger  and  thumb  ;  and  in  many  other  operations,  performs 
with  the  hand  what  is  executed  by  the  quadruped  or  bird  less  effectually  by  means  of  the 
mouth  or  bill.  At  first  sight,  we  might  be  tempted  to  assume  that  the  quadrumauous 
mammal  had  the  advantage  of  us  ;  as  there  are,  certainly,  many  occasions  when  an  extra 
hand  could  be  turned  to  useful  account.  But  not  only  do  man's  two  hands  prove  greatly 
more  serviceable  for  all  higher  purposes  of  manipulation  than  the  four  hands  of  the  ape  ; 
but  as  he  rises  in  the  scale  of  iutellectiial  superiority,  he  seems  as  it  were  to  widen  still 
further  this  difference  in  proportionate  manipulative  appliance,  by  converting  one  hand 
into  the  special  organ  and  servant  of  his  will ;  while  the  other  is  relegated  to  a  subordi- 
nate place,  as  its  mere  aider  and  supplement. 

There  is  thus  a  progressive  scale,  from  the  imperfect  to  the  more  perfectly  developed, 
and  then  to  the  perfectly  educated  hand — all  steps  in  its  adaptation  to  the  higher  purposes 
of  the  manipulator.  The  hand  of  the  rude  savage,  of  the  sailor,  the  miner,  or  blacksmith, 
while  well  fitted  for  the  work  to  which  it  is  applied,  is  a  very  different  instrument  from 
that  of  the  chacer,  engraver,  or  cameo-cutter  ;  of  the  musician,  painter  or  sculptor.  This 
difference  is  unquestionably  a  result  of  development,  whatever  the  other  may  be  ;  for,  as 
we  have  in  the  ascending  scale  the  civilised  and  educated  man,  so  also  we  have  the  edu- 
cated hand  as  one  of  the  most  characteristic  features  of  civilisation.  But  here  attention 
is  at  once  called  to  the  distinctive  preference  of  the  right  hand,  whether  as  the  natural 
use  of  this  more  perfect  organ  of  manipulation,  or  as  an  acquired  result  of  civilisation. 
The  phenomenon  to  be  explained  is  not  merely  why  each  individual  uses  one  hand  rather 
than  another.  Experience  abundantly  accounts  for  this.  But  if,  as  seems  to  be  the 
case,  all  nations,,  civilised  and  savage,  appear  from  remotest  times  to  have  used  the  same 
hand,  it  is  vain  to  look  for  the  origin  of  this  as  an  acquired  habit.  Only  by  referring  it 
to  some  anatomical  cause  can  its  general  prevalence,  among  all  races,  and  in  every  age, 
be  satisfactorily  accounted  for.  Nevertheless  this  simple  phenomenon,  cognisant  to 
the  experience  of  all,  and  brought  under  constant  notice  in  our  daily  intercourse 
with  others,  seems  to  baflle  the  physiologist  in  his  search  for  any  entirely  satisfactory 
explanation. 
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To  the  quaint  speculative  fancy  of  Sir  Thomas  Browne,  with  his  strong  bent  towards 
Platonic  mysticism,  this  question,  like  other  and  higher  speculations  with  which  he 
dallied,  presented  itself  in  relation  to  what  may  well  be  called,  "first  principles,"  as  an 
undetermined  problem.  "  Whether,"  says  he  in  his  "  Religio  Medici,"  "  Eve  was  framed 
out  of  the  left  side  of  Adam,  I  dispute  not,  because  I  stand  not  yet  assured  which  is  the 
right  side  of  a  man,  or  whether  there  be  any  such  distinction  in  nature."  That  there  is  a 
right  side  in  man  is  a  postulate  not  likely  to  be  seriously  disputed  ;  but  whether  there  is 
such  a  distinction  in  nature  remains  still  unsettled,  two  centuries  and  a  half  after  he  thus 
started  the  question.  The  proofs,  nevertheless,  are  varied,  and  at  least  on  this  broad  aspect 
of  the  question,  as  it  seems  to  me,  conclusive.  The  evidence  which  language  supplies 
leaves  no  room  to  doubt  the  prevalence  of  the  habit  of  using  one  specific  hand  for  all 
actions  requiring  either  unusual  force  or  special  delicacy  ;  and  will  be  found  to  coincide 
with  still  older  proofs  furnished  by  the  implements  and  the  drawings  of  prehistoric 
times.  Even  among  races  in  the  rudest  condition  of  savage  life,  such  as  the  Australians, 
and  the  Pacific  Islanders,  terms  for  "  right  ",  the  "  right  hand  ",  or  approximate  expres- 
sions, show  that  the  distinction  is  no  product  of  civilisation.  In  the  Kamilarai  dialect 
of  tin-  Australians  bordering  on  Hunter's  River  and  Lake  Maquarie,  matara  signifies 
"  hand",  but  they  have  the  terms  tiirovn,  right,  on  the  right  hand,  and  ngorangdn,  on  the 
left  hand.  In  the  Wiraturai  dialect  of  the  Wellington  Valley,  the  same  ideas  are  expressed 
by  the  words  bumalgiil  and  miraga,  dextrorsum  and  sinistrorsum. 

The  idea  lying  at  the  root  of  our  own  decimal  notation,  which  has  long  since  been 
noted  by  Ln-psius,  Donaldson  and  other  philologists,  as  the  source  of  names  of  Greek  and 
Ijiitin  numerals,  is  no  less  discernible  in  the  rudest  savage  tongues.  Among  the  South 
Australians  the  simple  names  lor  numerals  are  limited  to  two,  viz.,  ryup,  one,  and  polili, 
two;  the  l\vo  together  express  "three";  politi-polUi,  four;  and  then  "five"  is  indicated 
by  the  term  ryup-murnangin,  i.  e.,  one  hand ;  ten  by  politi-murnangin,  i.  e.,  two  hands.  The 
same  idea  is  apparent  in  the  dialects  of  Hawaii,  Raratonga,  Viti,  and  New  Zealand,  in  the 
use  of  the  one  term  :  lima,  rima,  linga,  ringa,  etc.,  for  hand  and  for  the  number  5.  Fulu, 
and  its  equivalents,  stand  for  "  ten",  apparently  from  the  root /a,  whole,  altogether  ;  while 
the  word  tun,  which  in  the  Hawaian  signifies  "ready",  in  the  Tahitian  "right,  proper,  " 
and  in  the  New  Zealand,  "  expert,  dextrous, "  is  the  common  Polynesian  term  for  the  right 
hand.  In  the  Vitian  language,  as  spoken  in  various  dialects  throughout  the  Viti  or  Fiji 
Islands,  the  distinction  is  still  more  explicitly  indicated.  There  is  first  the  common  term 
linga,  the  hand,  or  arm  ;  then  the  ceremonial  term  daka,  employed  exclusively  in  speaking 
of  that  of  a  chief,  but  which,  it  may  be  presumed,  also  expresses  the  right  hand  ;  as, 
while  there  is  no  other  word  for  it,  a  distinct  term  sema  is  the  left  hand.  The  root  se  is 
found  not  only  in  the  Viti,  but  also  in  the  Samoa,  Tonga,  Mangariva,  and  New  Zealand 
dialects,  signifying  "  to  err,  to  mistake,  to  wander ; "  semo,  unstable,  unfixed  ;  while  there 
is  the  word  matau,  right,  dexter,  clearly  proving  the  recognition  of  the  distinction.  In  the 
case  of  the  Viti,  or  Fijian,  this  is  the  more  noticeable,  as  there  appears  to  be  some  reason 
for  believing  that  left-handedness  is  unusually  prevalent  among  the  native  of  the  Fiji 
Islands.  In  1876  a  correspondent  of  "  the  Times  "  communicated  a  series  of  letters  to  that 
journal,  in  which  he  embodied  anthropological  notes  on  the  Fijians,  obtained  both  from 
his  own  observations  during  repeated  visits  to  the  Islands,  and  from  conversation  with 
English,  American,  and  German  settlers,  at  the  port  of  call,  and  on  the  route  between 
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San  Francisco  and  the  Australian  Colonies.  "  The  Fijians,"  he" Bays,  "are  quite  equal 
in  stature  to  white  men  ;  they  are  better  developed  relatively  in  the  chest  and  arms 
than  in  the  lower  limbs ;  they  are  excellent  swimmers,  and,  if  trained,  are  good  rowers. 
Left-handed  men  are  more  common  among  them  than  among  white  people  ;  three  were 
pointed  out  in  one  little  village  near  the  anchorage."  Yet  here,  as  elsewhere,  it  is 
exceptional. 

The  evidence  of  the  recognition  of  native  right-handedness  reappears  in  widely 
separated  islands  of  the  Pacific.  The  Samoan  word  lima,  hand,  also  signifying  "  five  "  ;  and 
the  terms  lima  maim,  right  hand,  and  lima  woat,  left-hand,  are  used  as  the  equivalents  of  our 
own  mode  of  expression.  But  also  the  left-hand  is  lima  tau-angu-vale,  literally,  the  hand 
that  takes  hold  foolishly.  In  the  case  of  the  Samoaus,  it  may  be  added,  as  well  as  among 
the  natives  of  New  Britain,  and  other  of  the  Pacific  Islands,  the  favoured  hand  corres- 
ponds with  our  right  hand.  My  informant,  the  Rev.  George  Brown,  for  fourteen  years  a 
missionary  in  Polynesia,  states  that  the  distinction  of  right  and  left  hand  is  as  marked  as 
among  Europeans  ;  and  left-handeduess  is  altogether  exceptional.  In  the  Terawan  lan- 
guage, which  is  spoken  throughout  the  group  of  islands  on  the  equator  called  the 
Kiugsmill  Archipelago,  the  terms  atai  or  edai,  right,  dexter,  (entirely  distinct  from  ra/m, 
good,  right,)  and  maan,  left,  sinister,  are  applied  to  bai,  or  pai,  the  hand,  to  denote  the 
difference,  e.  g.,  te  bai  maan,  the  left  hand,  literally,  the  "dirty  hand,"  that  which  is  not  \ised 
in-  eating.  The  languages  of  our  American  continent  furnish  similar  evidence  of  the 
recognition  of  the  distinction  among  its  hunter-tribes.  In  the  Chippeway  the  word  for 
my  "right-hand"  is  ne-keche-neenj ',  ne  being  the  preuominal  prefix,  literally  "my  great 
hand."  "  My  left-hand  "  is  ne-nnh-mitnje-neenj-ne.  Numiinj  is  the  same  root  as  appears  in 
nuh-munj-e-doon,  "  I  do  not  know  "  ;  and  the  idea  obviously  is  "  the  uncertain,  or  unreliable 
hand."  Again,  in  the  Mohawk  language,  "  the  right-hand  "  is  expressed  by  the  term 
ji-ke-we-yen-den-dah-kon,  from  ke-we-yen-deh,  literally,  "  I  know  how. "  Ji  is  a  particle 
conveying  the  idea  of  side,  and  the  termination  dah-kon  has  the  meaning  of  "  being  accus- 
tomed to."  It  is,  therefore,  the  limb  accustomed  to  act  promptly,  the  dextrous  organ. 
Ske-ne-kwa-dih  the  left-hand,  literally  means  "  the  other  side." 

Analogous  terms  are  found  alike  in  the  languages  of  civilised  and  barbarous  races, 
expressive  of  the  inferiority  of  one  hand  in  relation  to  the  other,  which  is  indicated  in 
the  classical  sinistra  as  the  subordinate  of  the  dextra  manus.  The  honorable  significance  of 
the  right  hand  receives  special  prominence  in  the  most  sacred  allusions  of  the  Hebrew 
scriptures  ;  and  in  medieval  art  the  right  hand  in  benediction  is  a  frequent  symbol  of  the 
First  Person  of  the  Trinity.  In  the  Anglo-Saxon  version  of  the  New  Testament  the 
equivalent  terms  appear  as  swythre  and  wynstre,  as  in  Matthew  vi.  3  :  "  Sothlice  thoune  thu 
thinue  aelmessan  do,  nyte  thin  wynstre  hwaet  do  thin  swythre  ;  "  "  When  thou  doest  alms, 
let  not  thy  left  hand  know  what  thy  right  hand  doeth."  Again  the  distinction  appears  in 
a  subsequent  passage  thus  :  "  And  he  geset  tha  seep  on  hys  swithran  healfe,  and  tha  tycceuu 
on  hys  wynstran  healfe."  (Matt.  xxv.  34.)  Here  the  derivation  of  swythre  from  swyth, 
strong,  powerful,  swythra,  a  strong  one,  a  dextrous  man,  swythre,  the  stronger,  the  right- 
hand,  is  obvious  enough.  It  is  also  used  as  an  adjective,  as  in  Matthew  v.  30  :  "  And  gif 
thin  swytrhe  hand  the  aswice,  aceorf  hig  of;  "  "  And  if  thy  right  hand  offend  thee,  cut  it  off." 
The  derivation  of  wynstre  is  less  apparent,  and  can  only  be  referred  to  its  direct  significance, 
se  wynstra,  the  left.  In  the  G-reek  we  find  the  isolated  aptffTipar,  apiartpa,  left,  r}  apiffrepa, 
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the  left  hand.  Whatov.T  etymology  we  adopt  for  this  word,  the  depreciatory  comparison 
betwe.n  tli.-  left  and  the  more  favoured  StSiti,  or  right-hand,  is  obvious  enough  in  the 
ff>t,if'.f,  the  left,  the  ill-omened,  the  unlucky  ;  oxtnoTt/*,  left-haudedness,  awkwardness  ; 
like  the  French  gauche,  awkward,  clumsy,  uncouth.  The  Greek  had  also  the  term  derived 
from  the  left  arm  as  the  shield-bearer  ;  hence  fn  danldi*,  on  the  left,  or  shield  side. 

The  Gaelic  has  supplied  to  Lowland  Scotland  the  term  ker,  or  carry-handed,  in  com- 
mon use,  derived  from  lamh-chearr,  the  left  hand.  In  the  secondary  meanings  attached  to 
ker,  or  carry,  it  signifies  awkward,  devious ;  and  in  a  moral  sense  is  equivalent  to  the 
English  use  of  the  word  "  sinister."  To  "  gang  the  kar  gate"  is  to  go  the  left-road,  i.  e.,  the 
wrong  road,  or  the  road  to  ruin.  There  is  no  separate  word  in  the  Gaelic  for  "right 
hand,"  but  it  is  called  lumh  dlieas  and  lamh  ceart.  Both  words  imply  "proper,  becoming, 
or  riirht."  Ceart  is  the  common  term  to  express  what  is  right,  correct,  or  fitting,  whereas 
dheas  primarily  signifies  the  "south",  and  is  explained  by  the  supposed  practice  of  the 
Druid  augur  loll  owing  the  sun  in  his  divinations.  In  this  it  will  be  seen  to  agree  with 
the  secondary  meaning  of  the  Hebrew  i/<imin,  and  to  present  a  common  analogy  with  the 
corresponding  Greek  and  Latin  terms,  hereafter  referred  to.  Deisal,  a  compound  of  dlieas, 
south,  and  inl,  a  iruide,  a  course,  is  commonly  used  as  an  adjective,  to  express  a  lucky  or 
favorable  occurrence.  The  "  left  hand  "  is  variously  styled  lamh  chli,  the  wily  or  cunning 
hand,  and  lumh  rearr,  or  ciotacli.  Cenrr  is  wrong,  unlucky,  and  ciotach  is  the  equivalent  of 
s//iis/>r.  formed  from  the  specific  name  for  the  left-hand,  ciotag,  "Welsh  chwithig.  According 
to  Pliny,'  "The  Gauls,  in  their  reliirious  rites,  contrary  to  the  practice  of  the  Romans, 
turned  to  the  left."  An  ancient  Scottish  tradition  traces  the  surname  of  Kerr  to  the  fact 
that  th«-  Dalriadic  king,  Kynach-Ker  or  Connchad  Cearr,  as  he  is  called  in  the  "  Duan 
Albaiiach.''  was  left-handed  ;  though  the  name  is  strongly  suggestive  of  a  term  of  reproach 
like  that  of  the  Saxon  Ethelred,  the  In  ready. 

Milton,  in  one  of  his  Sonnets,  plays  in  sportive  satire  with  the  name  of  another  left- 
handed  Scot,  "Colkitto,  or  Macdonnel,  or  Galasp."  The  person  referred  to  under  the  first 
name  was  the  Earl  of  Antrim's  deputy,  by  whom  the  invasion  of  Scotland  was  attempted 
in  1<!44.  on  behalf  of  the  Stuarts.  The  name  is  scarcely  less  strange  in  its  genuine  form 
of  Alastair  MacCholla-Chiotach  ;  that  is,  Alexander,  son  of  Coll,  the  left-handed.  This  was 
the  elder  Macdonnel,  ol  Colousay,  who  was  noted  for  his  ability  to  wield  his  claymore 
with  equal  dexterity  in  the  left  hand  or  the  right ;  or,  as  one  tradition  affirms,  for  his  skill 
as  a  left-handed  swordsman  after  the  loss  of  his  right  hand :  and  hence  his  soubriquet  of 
Colkittock,  or  Coll,  the  Left-handed.  The  term  "carry"  is  frequently  used  in  Scotland  as 
one  implying  reproach,  or  contempt.  In  some  parts  of  the  country,  and  especially  in 
Lanarkshire,  it  is  even  regarded  as  an  evil  omen  to  meet  a  carry-handed  person  wheji 
setting  out  on  a  journey.  Jamieson  notes  the  interjectional  phrase  car-shamye  (Gaelic 
tpeamh-aim,  to  reproach)  as  in  use  in  Kiurosshire,  in  the  favourite  Scottish  game  of  shiutie, 
when  an  antagonist  takes  what  is  regarded  as  an  undue  advantage  by  using  his  club,  or 
shintie  in  the  left  hand.  All  this,  while  indicating  the  exceptional  character  of  left-haud- 
nes8,  clearly  points  to  a  habit  of  such  frequent  occurrence  as  to  be  familiarily  present  to 
every  mind.  But  the  exceptional  skill,  or  dexterity,  as  it  may  be  fitly  called,  which  usually 
pertains  to  the  left-handed  operator,  is  generally  sufficient  to  redeem  him  from  slight.  The 

1    Hirt.  S«L,  lib.  xxviii.  c.  2. 
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ancient  Scottish  game  of  golf,  which  is  only  a  more  refined  and  strictly  regulated  form  of 
the  rustic  shinlie,  is  one  in  which  the  implements  are  of  necessity  right-handed,  and  so 
subject  the  left-handed  player  to  great  disadvantage,  unless  he  provides  his  own  special 
clubs.  The  links  at  Leith  have  long  been  famous  as  an  arena  for  Scottish  golfers.  King 
Charles  I  was  engaged  in  a  game  of  golf  there,  when,  in  November,  1641,  a  letter  was 
delivered  into  his  hands  which  gave  him  the  first  account  of  the  Irish  Rebellion.  The 
same  links  were  a  favorite  resort  of  his  younger  son,  James  II,  while  still  Duke  of  York, 
and  some  curious  traditions  preserve  the  memory  of  his  relish  for  the  game.  There,  accord- 
ingly, golf  is  still  played  with  keenest  zest ;  and  among  its  present  practisers  is  a  left-handed 
golfer,  who,  as  usual  with  left-handed  persons,  is  practically  ambidextrous.  He  has 
accordingly  provided  himself  with  a  double  set  of  right  and  left  drivers  and  irons  ;  so  that 
he  can  use  either  hand  at  pleasure  according  to  the  character  of  the  ground  or  the  position 
of  the  ball,  to  the  general  discomfiture  of  his  one-handed  rivals.  The  Scotchmen  of 
Montreal  and  Quebec  have  transplanted  the  old  national  game  to  Canadian  soil  ;  and  the 
latter  city  has  a  beautiful  course  on  the  historical  battle-field,  the  scene  of  Wolfe's  victory 
and  death.  There  experience  induced  the  Quebec  Golf  Club,  when  ordering  spare  sets  of 
implements  for  the  use  of  occasional  guests  from  Great  Britain,  to  consider  the  propriety 
of  providing  a  left-handed  set.  In  the  discussion  to  which  the  proposal  gave  rise,  it  was 
urged  to  be  unnecessary,  as  a  left-handed  player  generally  has  his  own  clubs  with  him  ; 
but  finally  the  order  was  limited  to  two  left-handed  drivers,  so  that  when  a  left-handed 
golfer  joins  them  he  has  to  put  with  his  driver.  The  considerateness  of  the  Quebec  golfers 
was  no  doubt  stimulated  by  the  fact  that  there  is  a  skilled  golfer  of  the  Montreal  Club 
whose  feats  of  dexterity  as  a  left-handed  player  at  times  startle  them.  A  Quebec  golfer 
writes  to  me  thus :  "There  is  one  left-handed  fellow  belonging  to  the  Montreal  Club  who 
conies  down  occasionally  to  challenge  us  ;  and  I  have  watched  his  queer  play  with  a 
good  deal  of  interest  and  astonishment." 

To  the  left-handed  man  his  right  hand  is  the  less  ready,  the  less  dexterous,  and  the 
weaker  member.  But  in  all  ordinary  experience  the  idea  of  weakness,  uncertainty,  unre- 
liability, attaches  to  the  left  hand,  and  so  naturally  leads  to  the  tropical  significance  of 
"  unreliable,  untrustworthy,"  in  a  moral  sense.  Both  ideas  are  found  alike  in  barbarous 
and  classic  languages.  An  interesting  example  of  the  former  occurs  in  Ovid's  "  Fasti  " 
(iii.  869),  where  the  poet  speaks  of  the  flight  of  Helle  and  her  brother  on  the  golden-fleeced 
ram,  and  describes  her  as  grasping  its  horn,  "  with  her  feeble  left  hand,  when  she  made 
of  herself  a  name  for  the  waters,"  i.  e.,  by  falling  off  and  being  drowned  :— 

"  Utque  fugam  capiant,  aries  uitidissimus  auro 

Traditur.     Ille  vehit  per  freta  longa  duos. 
Dicitur  informa  cornu  tenuisse  sinistra 

Femina,  cum  de  se  nomina  fecit  aqure." 

In  the  depreciatory  moral  sense,  Plautus,  in  the  "  Persa "  (II.  ii.  44)  calls  the  left  hand 
furlifica,  "  thievish."  "  Estne  hajc  manus  ?  Ubi  ilia  altera  est  furtifica  laeva  ?  "  So  in  like 
manner  the  term  in  all  its  forms  acquires  a  depreciatory  significance,  and  is  even  applied 
to  sinister  looks.  So  far,  then,  as  the  evidence  of  language  goes,  the  distinction  of  the 
right  from  the  left  hand,  as  the  more  reliable  member,  appears  to  be  coeval  with  the 
earliest  known  use  of  language. 
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This  preferential  use  of  one  hand  as  the  more  skilful,  and  hence  the  more  honoured 
member,  at  an  early  stage  in  the  use  of  weapons  of  war,  or  in  the  apt  labours  of  the 
husbandman  or  craftsman,  finds  confirmation  from  another  line  of  evidence.  The  pre- 
valence of  a  decimal  system  of  numerals  among  widely  severed  nations,  alike  in  ancient 
and  modern  times,  has  been  universally  ascribed  to  the  simple  process  of  counting  with 
the  aid  of  the  fingers.  Mr.  Francis  Galton,  in  his  "Narrative of  an  Exploration  in  Tropical 
Africa,"  when  describing  the  efforts  of  the  Damaras  at  computation,  states  that  the  mental 
effort  fails  them  beyond  'liree.  "When  they  wish  to  express  four,  they  take  to  their  fingers, 
which  are  to  them  as  formidable  instruments  of  calculation  as  a  sliding  rule  is  to  an 
English  school-boy.  They  puzzle  very  much  after  Jive.,  because  no  spare  hand  remains  to 
grasp  and  secure  the  fingers  that  are  required  for  units."  Turning  to  the  line  of  evidence 
which  this  primitive  method  of  computation  suggests,  some  striking  analogies  reveal  a 
recognition  of  ideas  common  to  the  savage  and  to  the  cultivated  Greek  and  Roman. 
Donaldson,  in  his  "New  Cratylus,"  in  seeking  to  trace  the  first  ten  numerals  to  their 
primitive  roots  in  Sanskrit,  Zend,  Greek  and  Latin,  derives  seven  of  them  from  the  three 
primitive  prenominal  elements.  But  fine,  nine  and  ten  are  referred  directly  to  the  same 
infantile  soun-e  of  decimal  notation,  suggested  by  the  ten  fingers,  as  that  which  has  been 
recognised  in  similar  operation  among  the  Hawaians  and  the  Maoris  of  New' Zealand. 
"One  would  fancy,  indeed,  without  any  particular  investigation  of  the  subject,  that  the 
number  five  would  have  some  connection  with  the  word  signifying  'a  hand',  and  the 
number  ten  with  a  word  denoting  the  '  right  hand  ' ;  for  in  counting  with  our  fingers  we 
begin  with  the  little  finger  of  the  left  hand."  Hence  the  familiar  idea,  as  expressed  in  its 
simplest  form,  where  Hesoid  (Op.  740)  calls  the  hand  ntvro^ov,  the  five-branch  ;  and 
hence  also  ,-rf  ;/,-m~M,  primarily  to  count  on  five  fingers. 

Bopp.  adopting  the  same  idea,  considers  the  Sanskrit  pari-cha  as  formed  of  the  copula- 
tive conjunction  added  to  the  neuter  form  of  pa,  one,  and  so  signifying  "  and  one."  Benary 
explains  it  as  an  abbreviation  of  p<tn'-i-cha,  "and  the  hand" — the  conjunction  being 
equally  recognisable  inpan'-cha,  nii'-re  and  quin-que.  This,  they  assume,  expressed  the  idea 
that  the  enumerator  then  began  to  count  with  the  other  hand  ;  but  Donaldson  ingeniously 
suggests  the  simpler  meaning,  that  after  counting  four,  the  whole  hand  was  opened  and 
held  up.  To  reckon  by  the  hand  was,  accordingly,  to  make  a  rough  computation,  as  in  the 
"  Wasps,"  of  Aristophanes,  where  Bdelycleon  bids  his  father,  the  dicast,  "  first  of  all  calcu- 
late roughly,  not  by  pebbles,  but  a  no  ^f/po'?,  with  the  hand." 

The  relation  of  61  £ui  to  dtx-a  and  dextra,  6tn-n,  decem,  Sex-ffufe,  dealer,  illustrates  the 
same  idea.  Grimm,  indeed,  says,  "  In  counting  with  the  fingers,  one  naturally  begins  with 
the  left  hand,  and  so  goes  on  to  the  right.  This  may  explain  why,  in  different  languages, 
the  words  for  the  left  refer  to  the  root  of  five,  those  for  the  right  to  the  root  of  ten."  Hence  also 
the  derivation  of  finger,  through  the  Gothic,  and  Old  High  German,  from  the  stem  for 
"five"  and  "left"  ;  while  the  Greek  and  Latin  (?<rxrt>Ao.caud  digilm,  are  directly  traceable 
to  Sixna.nddecem.  The  connexion  between  apiartpti  and  sinislra  is  also  traced  with  little 
difficulty  ;  the  sibilant  of  the  latter  being  ascribed  to  an  initial  digamma,  assumed  in  the 
archaic  form  of  the  parent  vocabulary.  Nor  is  the  relationship  of  tie?,  id  with  digUus  a 
far-fetched  one.  As  the  antique  custom  was  to  hand  the  wine  from  right  to  left,  so  it  may 
be  presumed  that  the  ancients  commenced  counting  with  the  left  hand,  in  the  use  of  that 
primitive  abacus,  finishing  with  the  dexter  or  right  hand  at  the  tenth  digit,  and  so 
completing  the  decimal  numeration. 


HAND  AND  LEFT-HANDEDNESS.  9 

The  inferior  relation  of  the  left  to  the  right  hand  was  also  indicated  in  the  use  of  the 
former  for  lower,  and  the  latter  for  higher  numbers  beyond  ten.  In  reckoning  with  their 
fingers,  both  Greeks  and  Romans  counted  on  the  left  hand  as  far  as  a  hundred,  then  on  the 
right  hand  to  two  hundred,  and  so  on  alternately,  the  even  numbers  being  always 
reckoned  on  the  right  hand.  The  poet  Juvenal  refers  to  this,  in  his  tenth  Satire,  where, 
in  dwelling  on  the  attributes  of  age,  he  speaks  of  the  centenarian,  "  who  counts  his  years 
on  his  right  hand  :  " — 

"  Felix  niinirum,  qui  tot  per  secula  mortem 
Distulit,  atque  suos  jam  dextra  computat  annos, 
Quique  novum  toties  mustum  bibit" 

A  curious  allusion,  by  Tacitus,  in  the  first  book  of  his  History,  serves  to  show  that  the 
German  barbarians  beyond  the  Alps  no  less  clearly  recognised  the  significance  of  the 
right  hand,  as  that  which  was  preferred,  and  accepted  as  the  more  honourable  member. 
The  Lingones,  a  Belgian  tribe,  had  sent  presents  to  the  legions,  as  he  narrates  ;  and  in 
accordance  with  ancient  usage,  gave  as  the  symbolical  emblem  of  friendship,  two  right 
hands  clasped  together.  "  Miserat  civitas  Liugouum  vetere  institute  dona  legionibus, 
dextras,  hospitii  insigne."  The  dextrae  are  represented  on  a  silver  quinarius  of  Julius 
Caesar,  thus  described  in  Ackerman's  "Catalogue  of  rare  and  unedited  Roman  Coins," 
"  PAX.  S.  C.  Female  head.  Rev.  L.  AEMILIVS.  BVCA.  IIII.  VIK.  Two  hands  joined."  ' 

Other  evidence  of  a  different  kind  confirms  the  recognition  and  preferential  use  of  the 
right  hand  among  our  Teutonic  ancestors  from  the  remotest  period.  l)r.  Richard  Lepsius, 
in  following  out  an  ingenious  analysis  of  the  primitive  names  for  the  numerals,  and  the 
sources  of  their  origin,  traces  from  the  common  Sanskrit  root  dapa,  Greek  dtmr,  through  the 
Gothic  iaihun,  the  hunda,  as  in  tva  hunda,  two  hundred.  He  next  points  out  the  resem- 
blance between  the  Gothic  hunda,  and  hatidus,  i.e.  "the  hand,"  showing  that  this  is  no 
accidental  agreement,  but  that  the  words  are  etymologically  one  and  the  same.  The 
A.  S.  hund,  a  hundred,  originally  meant  only  "ten,"  and  was  prefixed  to  numerals  above 
twenty,  as  hund  eaJitatig,  eighty,  etc. 

Thus  far  philological  evidence  clearly  points  to  a  very  wide  prevalence  of  the  recog- 
nition of  right-handedness ;  and  when  we  turn  from  this  to  the  oldest  sources  of  direct 
historical  evidence,  the  references  abundantly  confirm  the  same  conclusions.  More  than 
one  allusion  in  the  "  Book  of  Judges  "  show  that  the  skill  of  the  left-handed  among  the 
tribe  of  Benjamin  was  specially  noted ;  while  at  the  same  time,  the  very  form  of  the  record 
marks  the  attribute  as  exceptional ;  and  all  the  more  so  as  occurring  in  the  tribe  whose 
patronymic — ben  yamin,  the  son  of  the  right  hand, — so  specially  indicates  the  idea  of 
honour  and  dignity  constantly  associated  with  the  right  hand  throughout  the  Hebrew 
Scriptures.  "When,  as  we  read  in  the  "  Book  of  Judges,"  the  Lord  raised  up  a  deliverer  of 
Israel  from  the  oppression  of  Eglou,  King  of  Moab,  Ehad,  the  son  of  Gera,  was  a  Beuja- 
mite,  a  man  left-handed.  He  accordingly  fashioned  for  himself  a  two-edged  dagger  which 
he  girt  under  his  raiment  upon  his  right  thigh ;  and  thus  armed,  he  presented  himself  as 
the  bearer  of  a  present  from  the  children  of  Israel  to  the  King,  and  sought  a  private  inter- 
view, saying  :  "  I  have  a  secret  errand  unto  thee,  0  King."  The  special  fitness  of  the  left- 

1  Ackorman  i.  106. 
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handed  messenger,  in  this  case,  was,  it  may  be  presumed,  that  as  he  put  forth  his  left 
hand  to  take  the  dagger  from  his  right  side,  the  motion  would  not  excite  suspicion.  But 
also,  as  we  learn  from  a  later  chapter,  a  body  of  seven  hundred  chosen  marksmen,  all 
left-handed,  were  selected  from  the  same  tribe  for  their  preeminent  skill.  "Everyone 
could  sling  stones  at  a  hair  breadth  and  not  miss."  Nevertheless  the  relative  numbers 
are  not  such  as  to  suggest  that  left-handedness  was  more  common  among  the  tribe  of  Ben- 
jamin than  in  others  of  the  tribes  Of  twenty-six  thousand  Benjamites  that  drew  the 
sword,  there  were  the  seven  hundred  left-handed  slingers ;  or  barely  2.7  per  cent. ;  which 
does  not  greatly  differ  from  the  proportion  noted  at  the  present  time.  In  the  song  of 
triumph  for  the  avenging  of  Israel  over  the  Canaanites,  in  the  same  "  Book  of  Judges," 
the  deed  of  vengeance  by  which  Sisera,  the  Captain  of  the  host  of  Jabin,  King  of  Canaan, 
perished  by  the  hand  of  a  woman,  is  thus  celebrated  : — "She  put  her  hand  to  the  nail,  and 
her  right  hand  to  the  workman's  hammer;  and  with  the  hammer  she  smote  Sisera." 
Here,  as  we  see,  while  their  deliverer  from  the  oppression  of  the  Moabites  is  noted  as  a 
Benjamite,  a  left-handed  man  ;  Jael,  the  wife  of  Ileber  the  Keuite,  is  blessed  above  women, 
who  with  her  riirht  hand  smote  the  enemy  of  God  and  her  people.  Along  with  those 
references  may  be  noted  one  of  a  later  date,  recorded  in  the  first  "Book  of  Chronicles." 
When  David  was  in  hidinir  from  Saul,  at  Ziklag,  there  came  to  him  a  company  of  Saul's 
bretheren  <,f  Benjamin,  mighty  men,  armed  with  bows,  who  could  use  both  the  right 
hand  and  the  left  in  hurling  stones  and  shooting  arrows  out  of  a  bow.  These  latter,  it 
will  be  observed,  are  noted  not  as  left-handed,  but  ambidextrous ;  but  this  is  characteristic 
of  all  left-handed  persons;  though  even  amongst  them  the  unwonted  facility  with  both 
hands  rarely,  if  ever,  entirely  supersedes  the  greater  dexterity  of  the  left  hand.  Possibly 
the  patronymic  of  the  tribe  gave  significance  to  such  deviations  from  normal  usage;  but 
either  for  this,  or  some  unnoted  reason,  the  descendants  of  Benjamin,  the  Sou  of  the  Right 
Hand,  appear  to  have  obtained  notoriety  for  exceptional  aptitude  in  the  use  of  either  hand. 
So  far  it  is  manifest  that  the  preferential  use  of  one  hand  specially  designated  by  a 
term  that  came  to  be  associated  with  honour,  dignity  and  trust,  was  common  to  many 
ancient  people ;  and  is  perpetuated  in  the  languages  both  of  civilised  and  savage  races. 
But  this  suggests  another  inquiry  of  important  significance  in  the  determination  of  the 
results.  The  application  of  the  Latin  dexter  to  "  right-handedness"  specifically,  as  well  as 
to  general  dexterity  in  its  more  comprehensive  sense,  points,  like  the  record  of  the  old 
Benjamites,  to  the  habitual  use  of  one  hand  in  preference  to  the  other;  but  does  it  neces- 
sarily imply  that  their  "right  hand"  was  the  one  on  that  side  which  we  now  concur  in 
calling  dexter  or  right  ?  In  the  exigencies  of  war  or  the  chase,  and  still  more  in  many  of 
the  daily  requirements  of  civilised  life,  it  is  necessary  that  there  should  be  no  hesitation 
as  to  which  hand  shall  be  used.  Promptness  and  dexterity  depend  on  this,  and  no  hesi- 
tation is  felt.  But.  still  further,  in  many  cases  of  combined  action,  it  is  needful  that  the 
hand  so  used  shall  be  the  same  ;  and  wherever  such  a  conformity  of  practice  is  recognised 
the  hand  so  used,  whichever  it  be,  is  that  on  which  dexterity  depends,  and  becomes  practi- 
cally the  right  hand.  The  term  yamin,  "  the  right  hand,"  already  noted  as  the  root  of  the 
proper  name,  Benjamin,  and  of  the  tribe  thus  curiously  distinguished  for  its  left-handed 
warriors  and  skilled  marksmen,  is  derived  from  the  verb  yaman,  to  be  firm,  to  be  faithful, 
as  the  right  hand  is  given  as  a  pledge  of  fidelity,  e.  g.t  "  The  Lord  hath  sworn  by  his  right 
hand"  (Isaiah,  Ixii.  8)r  So  in  the  Arabic  form,  bimin  AUafi,  by  the  right  hand  of  Allah. 
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So  also  with  the  Hebrews  and  other  ancient  nations,  as  still  among  ourselves,  the  seat  at 
the  right  hand  of  the  host,  or  of  any  dignitary,  was  the  place  of  honour ;  as  when  Solomon 
"  caused  a  seat  to  be  set  for  the  king's  mother  ;  and  she  sat  on  his  right  hand"  (1  Kings, 
ii.  19).  Again,  the  term  is  frequently  used  in  opposition  to  semal,  left  hand  ;  as  when  the 
children  of  Israel  would  pass  through  Edom  ;  "  We  will  go  by  the  king's  highway ;  we 
will  not  turn  to  the  right  hand  or  to  the  left "  (Numbers,  xx.  17). 

But  a  further  use  and  significance  of  the  terms  helps  us  to  the  fact  that  the  Hebrew 
yamin  and  our  right  hand  are  the  same.  In  its  secondary  meaning -it  signified  the  "  south,  " 
as  in  Ezekiel,  xlvii.  1 :  "  The  forefront  of  the  house  stood  toward  the  east,  and  the  waters 
came  down  from  under  from  the  right  side  of  the  house,  at  the  south  side  of  the  altar." 
The  four  points  are  accordingly  expressed  thus  in  Hebrew  :  yamin,  the  right,  the  south ; 
kedem,  the  front,  the  east ;  semof,  the  left,  the  north  ;  achor,  behind,  the  west.  To  the  old 
Hebrew,  when  looking  to  the  east,  the  west  was  thus  behind,  the  south  on  his  right  hand, 
and  the  north  on  his  left.  This  determination  of  the  right  and  left  in  relation  to  the  east 
is  not  peculiar' to  the  Hebrews.  .  Many  nations  appear  to  have  designated  the  south  in  the 
same  manner,  as  being  on  the  right  hand  when  looking  to  the  east.  Its  origin  may  be 
traced  with  little  hesitation  to  the  associations  with  the  most  ancient  and  dignified  form 
of  false  worship,  the  paying  divine  honours  to  the  Sun,  as  he  rises  in  the  east,  as  the  Lord 
of  Day.  Thus  we  find  in  the  Sanskrit  dakshina,  right  hand,  south;  /mras,  in  front,  east- 
ward; apara,  pafchima,  behind,  west ;  ultara,  northern,  to  the  left.  The  old  Irish  has,  in 
like  manner,  deas  or  ders,  on  the  right,  southward  ;  oirlhmr,  in  front,  east ;  Jav,  behind,  west ; 
tuutli,  north,  from  thuaidh,  left.  The  analogous  practise  among  the  Esquimaux,  though 
sugested  by  a  different  cause,  illustrates  a  similar  origin  for  the  terms  "  right  "  and  "  left." 
Dr.  H.  Fink,  in  a  communication  to  the  Anthropological  Institute  (June,  1885)  remarks  :— 
"  To  indicate  the  quarters  of  the  globe,  the  Greeulanders  use  at  once  two  systems. 
Besides  the  ordinary  one,  they  derive  another  from  the  view  of  the  open  sea,  distinguish- 
ing what  is  to  the  left  and  to  the  right  hand.  The  latter  appears  to  have  been  the  origi- 
nal method  of  determining  the  bearings,  but  gradually  the  words  for  the  left  and  the 
right  side  came  to  signify  at  the  same  time  '  south  '  and  '  north '." 

A  diverse  idea  is  illustrated  by  the  like  secondary  signifiance  of  the  Greek  attain?,  left, 
or  on  the  left  hand  ;  but  also  used  as  "  west ",  or  "  westward  ",  as  in  the  Iliad,  iii.  149,  attaint 
nv\ai,  the  west  gate  of  Troy.  The  Greek  augur,  turning,  as  he  did,  his  face  to  the  north 
had  the  left — the  sinister,  ill-omened,  unlucky  side, — on  the  west.  Hence  the  meta- 
phorical significance  of  apiarepn*,  ominous,  boding  ill.  But  the  Greeks  had  also  the 
other  mode  of  expressing  the  right  and  left,  derived  from  their  mode  of  bearing  arms.  When 
Carlyle,  at  the  advanced  age  of  seventy-five,  lost  the  use  of  his  right  hand,  which  had  for 
so  many  years  wielded  the  pen  with  such  marvellous  effect  on  his  age,  among  the 
reflections  which  this  privation  suggested  to  him,  he  asks.  "  Why  that  particular  hand 
was  chosen  ?  "  and  dubiously  answers  :  "  Probably  arose  in  fighting  ;  most  important  to 
protect  your  heart  and  its  adjacencies  ;  and  to  carry  the  shield  on  that  hand."  Archaic 
vases  suffice  to  illustrate  the  mode  of  carrying  the  shield  among  the  Greeks  and  hence,  the 
shield-hand  became  synonymous  with  the  left.  The  right  side  was  inl  dnpv,  the  spear 
side,  while  the  left  was,  en  aanida,  the  shield  side.  The  familiar  application  of  the  terms 
in  this  sense  is  seen  in  Xenophon's  "Anabasis  "  (IV.  iii.  26)  Kn\  napr'tyysiXe  TOIS  \oxayois 

svoa^oTias  xoirfffaffffai  snaffroy  rov  iavrov  AO'^OK,  nap'  adniSas  napayayovras  rt)v 
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e'reanoTiirr  f'rr)  4>d\ayy»*,  "  He  ordered  to  draw  up  his  century  in  squads  of  twenty-five, 
and  post  them  in  lino  to  the  left."  And  again,  Anabasis,  IV.  iii.  29  :  '/>>?.>  St  nnfS  iavrM 
jrttfjt'tyyetXfy  .  .  .  Hi'ttffTptt/'tti'Ttts  f V)  Snpv,  x. T. A. ,  "  He  ordered  his  own  division,  turning 
to  the  right."  The  word  aptarfpos  has  also  been  interpreted  as  "the  shield-bearing  arm." 
Among  the  Romans,  we  may  trace  some  survival  of  the  ancient  practise  of  wor- 
shipping towards  the  east,  as  in  Livy,  i.  18,  where  the  augurs  are  said  to  turn  the  right 
side  to  the  south,  and  the  left  side  to  the  north.  But  the  original  significance  of  turning 
to  the  east  had  then  been  lost  sight  of  ;  and  the  particular  quarter  of  the  heavens  towards 
which  the  Roman  augur  was  to  look  appears  to  have  been  latterly  very  much  at  the  will 
of  the  augur  himself.  It  was,  at  any  rate,  variable.  Livy  indicates  the  east ;  but  Varro 
assigns  the  south,  and  Frontinus  the  west.  Probably  part  of  the  augur's  professional 
skill  consisted  in  selecting  the  aspect  of  the  heavens  suited  to  the  occasion.  But  this  done, 
the  Might  of  birds  and  other  appearances  on  the  right  or  on  the  left,  determined  the  will 
of  the  gods.  "  Why,"  asks  Cicero,  himself  an  augur,  "Why  should  the  raven  on  the  right, 
and  the  crow  on  the  left,  make  a  confirmatory  augury  ?"  "  Cur  a  dextra  corvus,  a  sinistra 
roruix  facial  ratum  ?"  (De  Divin.  i.)  The  left  was  the  side  on  which  the  thunder  was 
declared  to  be  heard  which  confirmed  the  inauguration  of  a  magistrate,  and  in  other 
respects  the  augur  regarded  it  with  special  awe.  But  still  the  right  side  was,  in  all  ordi- 
nary acceptance,  the  propitious  one  ;  as  in  the  address  to  Hercules  (Mn.  viii.  302) : — 

''  Salve,  vora  Jovis  proles,  pecus  addite  divis  ; 
Kt  nijs  et  tua  doxU>r  atli  pede  sacra  secundo." 

The  traces  of  a  term  of  common  origin  for  right  (south)  in  so  many  of  the  Indo-Euro- 
pean languages  is  interesting  and  suggestive  ;  though  the  ultimate  word  is  still  open  to 
question.  How  the  equivalent  terms  run  through  the  whole  system  may  be  seen  from 
the  following  illustrations  :  Sanskrit,  dnkshina  (cf.  deccan) ;  Zend,  dashina  ;  Gothic,  tailis-vo ; 
O.  H.  German.  ;MO  ;  Lithuanian,  deszine ;  Gaelic,  dimis',  Erse,  dess  (deas) ;  Latin,  dexter; 
Greek,  rff.'Tc/?,  etc.  The  immediate  Sanskrit  stem  dnksh  means  "  to  be  right,  or  fitting  ;" 
secondarily  "  to  be  dexterous,  clever,"  etc.  This  is  evidently  from  a  root,  dek,  as  the  western 
languages  show.  It  was  usual  at  an  earlier  period  to  trace  the  whole  to  the  root,  dik,  to 
show,  to  point ;  but  this  is  now  given  up.  Probably  the  Greek  StK-<>na\  (6tx(>/tai)  take, 
receive,  preserves  the  original  stem,  with  the  idea  primarily  of  "  seizing,  catching."  This 
leads  naturally  to  a  comparison  of  rfawr-u-Ao.-,  finger,  and  dig-i-lm,  Son-d-rif,  fork,  etc. 
(see  Curtins'  "  Outlines  of  Greek  Etymology. ") 

Right-handed  usages,  and  the  ideas  which  they  suggest,  largely  influence  the  ceremo- 
nial observances  of  many  nations,  affect  their  religious  observances,  bear  a  significant 
part  in  the  marriage  rites,  and  are  interwoven  with  the  most  familiar  social  usages. 
Among  the  ancient  Greeks  the  rites  of  the  social  board  required  the  passing  of  the  wine 
from  right  to  left — or,  at  any  rate,  in  one  invariable  direction, — as  indicated  by  Homer  in 
his  description  of  the  feast  of  the  gods,  (Iliad,  i.  597,  ^o7?  ivfilfiin  naaiv  nirnxoei,)  where 
H'-phaestns  goes  round  and  pours  out  the  sweet  nectar  to  the  assembled  gods.  The  direc- 
tion pursued  by  the  cup-bearer  would  be  determined  by  his  bearing  the  flagon  in  his  right 
hand,  and  so  walking  with  his  right  side  towards  the  guests.  This  is,  indeed,  a  point  of 
dispute  among  scholars.  But  it  is  not  questioned  that  a  uniform  practice  prevailed, 
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dependent  on  the  recognition  of  right  and  lef't-handedness  ;  and  this  is  no  less  apparent 
among  the  Romans  than  the  Greeks.  It  is  set  forth  in  the  most  unmusical  of  Horace's 
hexameters  :  "  Ille  sinistrorsum,  hie  dextrorsum  abit  ;"  and  finds  its  precise  elucidation 
from  many  independent  sources,  in  the  allusions  of  the  poets,  in  the  works  of  sculp- 
tors, and  in  decorations  of  fictile  ware.  The  determination  of  the  actual  right  and  left 
of  the  Greeks  and  Romans,  as  of  other  nations,  is  of  importance,  in  order  to  ascertain  if 
they  were  the  same  as  our  own.  But  the  true  direction  of  the  Hebrew  right  and  left  has 
a  special  significance,  in  view  of  the  fact  that  whilst  the  great  class  of  Aryan  languages, 
including  the  ancient  Sanskrit,  Greek  and  Latin,  appear  to  have  been  written  from  left  to 
right,  and  the  same  characteristic  is  common  to  the  whole  alphabets  and  writings  of  India  : 
all  the  Semitic  languages,  except  the  Ethiopic,  are  written  from  right  to  left.  Habit 
has  so  largely  affected  our  current  handwriting,  and  modified  its  forms  into  those  best 
adapted  for  rapid  and  continuous  execution  in  the  one  direction,  that  its  reversal  at  once 
suggests  the  idea  of  a  left-handed  people.  But  there  is  no  true  ground  for  this.  So  long 
as  each  character  was  separately  drawn,  and  when,  moreover,  they  were  pictorial  or  ideo- 
graphic, it  was,  in  reality,  more  natural  to  begin  at  the  right,  or  nearer  side,  of  the  papyrus 
or  tablet,  than  to  pass  over  to  the  left.  The  forms  of  all  written  characters  are  largely 
affected  by  their  mode  of  use,  as  is  abundantly  illustrated  in  the  trans  formation  of  the 
Egyptian  ideographs  in  the  later  demotic  writing.  The  forms  of  the  old  Semitic  alphabet, 
like  the  Egyptian  hieroglyphics,  are  specially  adapted  to  cutting  on  stone.  The  square 
Hebrew  characters  are  of  much  later  date ;  but  they  also,  like  the  uncials  of  early 
Christian  manuscripts,  were  executed  singly,  and  therefore  could  be  written  as  easily 
from  right  to  left  as  in  a  reverse  order.  The  oldest  alphabets  indicate  a  special  adapta- 
tion for  monumental  inscriptions.  The  Runic  characters  of  northern  Europe  owe  their 
peculiar  form  apparently  to  them  being  primarily  cut  on  wood.  When  papyrus  leaves 
were  substituted  for  stone,  a  change  was  inevitable  ;  but  the  direction  of  the  writing 
only  becomes  significant  in  reference  to  a  current  hand.  The  Greek  fashion  of 
boustrophedon,  or  alternating  like  the  course  of  oxen  in  ploughing,  illustrates  the 
natural  process  of  beginning  at  the  side  nearest  to  the  hand  ;  nor  did  either  this,  or  the 
still  earlier  mode  of  writing  in  columns,  as  with  the  ancient  Egyptians,  or  the  Chinese, 
present  any  impediment,  so  long  as  it  was  executed  in  detached  characters.  But  so  soon  as 
the  reed  or  quill,  with  the  coloured  pigment,  began  to  supersede  the  chisel,  the  hieratic 
writing  assumed  a  modified  form ;  and  when  it  passed  into  the  later  demotic  hand- 
writing, with  its  seemingly  arbitrary  script,  the  same  influences  were  brought  into 
play  which  control  the  modern  penman  in  the  slope,  direction,  and  force  of  his  stroke. 
One  important  exception,  however,  still  remained.  Although,  as  in  writing  Greek,  the 
tendency  towards  the  adoption  of  tied  letters  was  inevitable,  yet  to  the  last  the  enchorial 
or  demotic  writing  was  mainly  executed  in  detached  characters,  and  does  not,  therefore, 
constitute  a  true  current  hand-writing,  such  as  in  our  own  continuous  penmanship 
leaves  no  room  for  doubt  as  to  the  hand  by  which  it  was  executed.  Any  sufficiently 
ambidextrous  penman,  attempting  to  copy  a  piece  of  modern  current  writing  with  either 
hand,  would  determine  beyond  all  question  its  right-handed  execution.  But  no  such 
certain  result  is  found  on  applying  the  same  test  to  the  Egyptian  demotic.  I  have  tried 
it  on  two  of  the  Louvre  demotic  MSS.  and  a  portion  of  a  Turin  papyrus,  and  find  that 
they  can  be  copied  with  nearly  equal  dexterity  with  either  hand.  Some  of  the  characters 
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are  more  easily  and  naturally  executed,  without  lifting  the  pen,  with  the  left  hand  than 
the  right.  Others  again,  in  the  slope  and  the  direction  of  the  thickening  of  the  stroke, 
suirLrest  a  right-handed  execution,  but  habit  in  the  forming  of  the  characters,  as  in 
writing  Greek  or  Arabic,  would  speedily  overcome  any  such  difficulty  either  way.  I 
feel  assured  that  no  habitually  left-handed  writer  would  find  any  difficulty  in  acquiring 
the  unmodified  demotic  hand  ;  whereas  no  amount  of  dexterity  of  the  penman  compelled 
to  resort  to  his  It'll  hand  in  executing  ordinary  current  writing  suffices  to  prevent  such  a 
modification  in  the  slope,  the  stroke,  and  the  formation  of  the  characters,  as  clearly  indi- 
cates the  change. 

So  soon  as  the  habitual  use  of  the  papyrus,  with  the  reed  pen  aud  coloured  pigments, 
had  developed  any  uniformity  of  usage,  the  customary  method  of  writing  by  the  Egyptian 
app  -ars  to  have  accorded  with  that  in  use  among  the  Hebrew  and  other  Semitic  races  ; 
thouirh  examples  do  occur  of  true  hieroglyphic  papyri  written  from  left  to  right.  But  the 
pictorial  character  of  surh  writings  furnishes  another  test.  It  is  easier  for  a  right-handed 
draftsman  to  draw  a  profile  with  the  face  looking  towards  the  left;  and  the  same  influence 
mitrht  be  anticipated  to  affect  the  direction  of  the  characters  incised  on  the  walls  of  temples 
and  palaces.  This  has  accordingly  suggested  an  available  clue  to  Egyptian  right  or  left- 
handedni'ss.  But  the  evidence  adduced  from  Egyptian  monuments  is  liable  to  mislead.  A 
writer  in  "  Nature  "  (J.  S.,  April  14th,  1870),  states  as  the  result  of  a  careful  survey  of  the 
examples  in  the  British  Museum,  that  the  hieroglyphic  profiles  there  generally  look  to  the 
right,  and  so  suggest  the  work  of  a  left-handed  people.  Other  and  more  suggestive 
evidence  from  the  monuments  of  Egypt  points  to  the  same  conclusion,  but  it  is  deceptive. 
The  hieroglyphic  sculptures  of  the  Egyptians,  like  the  cufic  inscriptions  in  Arabian 
architecture,  are  mainly  decorative  ;  and  are  arranged  symmetrically  for  architectural 
effect.  The  same  principle  regulated  their  introduction  on  sarcophagi.  Of  this,  examples 
in  the  British  Museum  furnish  abundant  illustration.  On  the  great  sarcophagus  of 
Sebak.si,  priest  of  Phtha,  the  profiles  on  the  right  and  left  column  look  towards  the  centre 
line;  and  hence  the  element  of  right-handedness  is  subordinated  to  decorative  require- 
ments. If  this  is  overlooked,  the  left-handedness  ascribed  above  to  the  ancient  Egyptians 
may  seem  to  be  settled  beyond  dispute,  by  numerous  representations  both  of  gods  and 
men,  engaged  in  the  actual  process  of  writing.  Among  the  incidents  introduced  in  the 
oft-repeated  judgment  scene  of  Osiris — as  on  the  Adytum  of  the  Temple  of  Dayr  el  Medi- 
neh,  of  which  I  have  a  photograph, — Thoth,  the  Egyptian  God  of  Letters,  stands  with  the 
stylus  in  his  left  hand,  and  a  papyrus  or  tablet  in  his  right,  and  records  concerning  the 
deceased,  in  the  presence  of  the  divine  judge,  the  results  of  the  literal  weighing  in  the 
balance  of  the  deeds  done  in  the  body.  In  other  smaller  representations  of  the  same 
scene,  Thoth  is  similarly  introduced  holding  the  stylus  in  his  left  hand.  So  also,  in  the 
decorations  on  the  wall  of  the  great  chamber  in  the  rock-temple  of  Abou  Simbel,  Rameses 
is  represented  slaying  his  enemies  with  a  club,  which  is  held  in  his  left  hand;  and  in  the 
tfculptures  of  Pasht,  she  is  decapitating  her  prisoners  with  a  scimiter,  held  in  the  left 
hand.  This  evidence  seems  so  direct  and  indisputable  as  to  settle  the  question  ;  yet 
further  research  leaves  no  doubt  that  it  is  illusory.  Ample  evidence  to  the  contrary  is  to 
be  found  in  Champolliou's  "  Monuments  de  1'Egypte  et  de  la  Nubie  "  ;  and  is  fully  con- 
firm.-d  by  Maxime  Du  Camp's  "Photographic  Pictures  of  Egypt,  Nubia,  etc.,"  by  Sir 
J.  Gardner  Wilkinson's  "Manners  and  Customs  of  the  Ancient  Egyptians,"  and  by  other 
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photographic  and  pictorial  evidence.  In  a  group,  for  example,  photographed  by  Du 
Camp,  from  the  exterior  of  the  sanctuary  of  the  palace  of  Karnak,  where  the  Pharaoh  is 
represented  crowned  by  the  ibis  and  hawk-headed  deities,  Thoth  and  Horus,  the  hierogly- 
phics are  cut  on  either  side  so  as  to  look  towards  the  central  figure.  The  same  .arrange- 
ment is  repeated  in  another  group  at  Ipsamboul,  engraved  by  Champollion  "  Monuments 
de  1'Egypte,"  (Vol.  I.  PI.  5.)  Still  more,  where  figures  are  intermingled,  looking  in 
opposite  directions — as  shown  in  a  photograph  of  the  elaborately  sculptured  posterior 
fa9ade  of  the  Great  Temple  of  Denderah, — the  accompanying  hieroglyphics,  graven  in 
column,  vary  in  direction  in  accordance  with  that  of  the  figure  to  which  they  refer. 
Columns  of  hieroglyphics  repeatedly  occur,  separating  the  seated  deity  and  a  worshipper 
standing  before  him,  and  only  divided  by  a  perpendicular  line,  where  the  characters  are 
turned  in  opposite  directions  corresponding  to  those  of  the  immediately  adjacent  figures. 

"When,  as  in  the  Judgment  scene  at  El  Medineh  and  elsewhere,  Osiris  is  seated  looking 
to  the  right,  Thoth  faces  him  holding  in  the  oit'-hand — as  more  extended,  by  reason  of 
the  simple  perspective, — the  papyrus  or  tablet  ;  while  the  pen  or  style  is  held  in  the  near 
or  left  hand.  To  have  placed  the  pen  and  tablet  in  the  opposite  hands,  would  have  required 
a  complex  perspective  and  foreshortening,  or  would  have  left  the  whole  action  obscure 
and  unsuited  for  monumental  effect.  Nevertheless,  the  difficulty  is  overcome  in  repeated 
examples  :  as  in  a  repetition  of  the  same  scene  engraved  in  Sir  J.  Gardner  Wilkinson's 
"  Manners  and  Customs  of  the  Ancient  Egyptians  "  (PI.  88),  and  on  a  beautifully  executed 
papyrus,  part  of  "  The  Book  of  the  Dead,"  now  in  the  Louvre,  and  reproduced  in  facsimile 
in  Sylvestre's  "  Universal  Pakeography  "  (Vol.  I.  PI.  46),  in  both  of  which  Thoth  holds 
the  pen  or  style  in  the  right  hand.  The  latter  also  includes  a  shearer  holding  the  sickle 
in  his  right  hand,  and  a  female  sower,  with  the  seed-basket  on  her  lel't  arm,  scattering 
the  seed  with  her  right  hand.  Examples  of  scribes,  stewards,  and  others  engaged  in 
writing,  are  no  less  common  in  the  scenes  of  ordinary  life  ;  and  though  when  looking  to 
the  left,  they  are,  at  times,  represented  holding  the  style  or  pen  in  the  left  hand,  yet  the 
preponderance  of  evidence  suffices  to  refer  this  to  the  exigencies  of  primitive  perspective. 
The  steward  in  a  sculptured  scene  from  a  tomb  at  Elethya  (Monuments  de  1'Egypt, 
PI.  142),  receives  and  writes  down  a  report  of  the  cattle  from  the  field  servants,  holding 
the  style  in  his  right  hand,  and  the  tablet  in  his  left.  So  is  it  with  the  registrar  and  the 
scribes  ("Wilkinson,  figs.  85,  86),  the  steward  who  takes  account  of  the  grain  delivered 
(fig.  387),  and  the  notary  and  scribes  (figs.  73,  78) — all  from  Thebes,  where  they  superin- 
tend the  weighing  at  the  public  scales,  and  enumerate  a  group  of  negro  slaves. 

In  the  colossal  sculptures  on  the  fa9ades  of  the  great  temples,  where  complex 
perspective  and  foreshortening  would  interfere  with  the  architectural  effect,  the  hand  in 
which  the  mace  or  weapon  is  held  appears  to  be  mainly  determined  by  the  direction  to 
which  the  figure  looks.  At  Ipsamboul,  as  shown  in  "  Monuments  de  1'Egypt,"  PI  11, 
Rameses  grasps  with  his  right  hand,  by  the  hair  of  the  head,  a  group  of  captives  of  various 
races,  negroes  included,  while  he  smites  them  with  a  scimiter  or  pole-axe,  wielded  in  his 
left  hand ;  but  au  onlooker,  turned  in  the  opposite  direction,  holds  the  sword  in  his  right 
hand.  This  transposition  is  more  markedly  shown  in  two  scenes  from  the  same  temple 
(PI.  28).  In  the  one  Rameses,  looking  to  the  right,  wields  the  pole-axe  in  the  near  or 
right  hand,  as  he  smites  a  kneeling  Asiatic  ;  in  the  other,  where  he  looks  to  the  left,  he 
holds  his  weapon  again  in  the  near,  but  now  the  left  hand,  as  he  smites  a  kneeling  negro. 
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On  the  same  temple  soldiers  are  represented  holding  spears  in  the  near  hand,  right  or 
left,  according  to  the  direction  they  are  looking  (PI.  22) ;  and  swords  and  shields  are 
transposed  in  like  manner  (PI.  28).  The  same  is  seen  in  the  siege  scenes  and  military 
reviews  of  Rainoses  the  Great,  on  the  walls  of  Thebes  and  elsewhere.  The  evidence  is 
misleading  if  the  primary  aim  of  architectural  decoration  is  not  kept  in  view.  In  an 
example  from  Karnac — appealed  to  in  proof  that  the  Egyptians  were  a  left-handed 
people, — where  Thotmes  III  holds  his  offering  in  the  extended  left  hand,  his  right 
side  is  stated  to  be  towards  the  observer.  Nor  are  similar  examples  rare.  Thoth  and 
other  deities,  sculptured  in  colossal  proportions,  on  the  Grand  Temple  of  Isis,  at  Philae, 
as  shown  by  Du  Camp,  in  like  manner  have  their  right  sides  towards  the  observer, 
and  hold  each  the  mace  or  sceptre  in  the  extended  left  hand.  But  on  turning  to  the 
photographs  of  the  Great  Temple  of  Denderah,  where  another  colossal  series  of  deities  is 
represented  in  precisely  the  same  attitude,  but  looking  in  the  opposite  direction,  the 
ollicial  symbols  are  reversed,  and  each  holds  the  sceptre  in  the  extended  right  hand. 
Numerous  similar  instances  are  given  by  Wilkinson  ;  as  in  the  dedication  of  the  pylon  of 
a  temple  to  Amun  by  Rameses  III,  Thebes  (No.  470) ;  the  Goddesses  of  the  West  and  East, 
looking  in  corresponding  directions  (No.  461),  etc. 

Examples,  however,  occur  where  the  conventional  formulae  of  Egyptian  sculpture 
have  been  abandoned,  and  the  artist  has  overcome  the  difficulties  of  perspective;  as  in  a 
remarkable  s«vne  in  the  Memnonium,  at  Thebes,  where  Atmoo,  Thoth,  and  a  female 
(styled  by  Wilkinson  the  Goddess  of  Letters),  are  all  engaged  in  writing  the  name  of 
Kameses  on  the  fruit  of  the  Persea  tree.  Though  looking  in  opposite  directions,  each 
holds  the  pen  in  the  right  hand  (Wilkinson,  PI.  54  A).  So  also  at  Beni  Hassan,  two  artists 
kneeling  in  front  of  a  board,  face  each  other,  and  each  paint  an  animal,  holding  the  brush 
in  the  right  hand.  At  Mediuet  Ilabou,  Thebes,  more  than  one  scene  of  draught-players 
occurs,  where  the  players,  facing  each  other,  each  hold  the  piece  in  the  right  hand.  Simi- 
lar illustrations  repeatedly  occur. 

Among  another  people,  of  kindred  artistic  skill,  whose  records  have  been  brought  anew 
to  light  in  recent  years,  their  monumental  evidence  appears  to  furnish  more  definite 
results ;  while  proof  of  a  wholly  different  kind  leaves  no  room  to  doubt  that  among  them  a 
specific  hand  was  recognised  as  that  which  every  child  learned  to  prefer  as  soon  as  reason 
assumed  its  sway.  When  the  prophet  had  proclaimed  the  destruction  of  Nineveh,  and 
resented  the  Divine  mercy  to  its  repentant  people  which  seemed  to  falsify  his  message, 
the  lesson  taught  him  by  the  withering  of  his  gourd  is  thus  set  forth :  "  And  should  not 
I  spare  Nineveh,  that  great  city,  wherein  are  more  than  six  score  thousand  persons  that 
cannot  discern  between  their  right  hand  and  their  left  ?  "  That  the  Ninevites  and  the 
ancient  dwellers  on  the  Euphrates  and  the  Tigris  were  a  right-handed  people  appears  to 
be  borne  out  by  their  elaborate  sculpture,  recovered  at  Kourjunjik,  Khorsabad,  Nimroud, 
and  other  buried  cities  of  the  great  plain.  The  sculptures  are  in  relief,  and  frequently  of 
a  less  conventional  character  than  those  of  the  Egyptian  monuments,  and  are  consequently 
less  affected  by  the  aspect  and  position  of  the  figures.  The  gigantic  figure  of  the  Assyrian 
Hercules — or,  as  supposed,  of  the  mighty  hunter,  Nimrod — found  between  the  winged 
bulls,  in  the  great  court  of  the  Palace  of  Khorsabad,  is  represented  strangling  a  young 
lion,  which  he  presses  against  his  chest  with  his  left  arm,  while  he  holds  in  his  right 
hand  a  weapon  of  the  chase,  supposed  to  be  analogous  to  the  Australian  boomerang.  On 
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the  walls  of  the  same  palace  the  great  king  appears  with  his  staff  in  his  right  hand,  while 
his  left  hand  rests  on  the  pommel  of  his  sword.  Behind  him  a  eunuch  holds  in  his  right 
hand,  over  the  king's  head,  a  fan  or  fly-flapper  ;  and  so  with  other  officers  in  attendance. 
Soldiers  bear  their  swords  and  axes  in  the  right  hand,  and  their  shields  on  the  left  arm. 
A  prisoner  is  being  flayed  alive  by  an  operator  who  holds  the  knife  in  the  right  hand. 
The  king  himself  puts  out  the  eyes  of  another  captive,  holding  the  spear  in  his  right 
hand,  while  he  retains  in  his  left  the  end  of  a  cord  attached  to  his  victim.  Similar  evi- 
dence abounds  throughout  the  elaborate  series  of  sculptures  in  the  British  Museum  and  in 
the  Louvre.  Everywhere  gods  and  men  are  represented  as  "  discerning  between  their 
right  hand  and  their  left,"  and  giving  the  preference  to  the  former. 

It  has  been  already  shown  that  in  languages  of  the  American  continent,  as  in 
those  of  the  Algouquins  and  the  Iroquois,  the  recognition  of  the  distinction  between  the 
right  and  left  hand  is  apparent ;  and  on  turning  to  the  monuments  of  a  native  American 
civilisation,  evidence  similar  to  that  derived  from  the  sculptures  of  Egypt  and  Assyria 
serves  to  show  that  the  same  hand  had  the  preference  in  the  New  World  as  in  the  Old. 
In  the  Paleuque  hieroglyphics  of  Central  America,  for  example,  in  which  human  and 
animal  heads  frequently  occur  among  the  sculptured  characters,  it  is  noticeable  that  they 
invariably  look  towards  the  left,  indicating,  as  it  appears  to  me,  that  they  are  the  graven 
inscriptions  of  a  lettered  people,  who  were  accustomed  to  write  the  same  characters  from 
left  to  right  on  paper  or  skins.  Indeed,  the  pictorial  groups  on  the  Copan  statues  seem  to 
be  the  true  hieroglyphic  characters;  while  the  Palenque  inscriptions  correspond  to  the 
abbreviated  hieratic  writing.  The  direction  of  the  profile  was  a  matter  of  no  moment  to 
the  sculptor,  but  if  the  scribe  held  his  pen  or  style  in  his  right  hand,  like  the  modern 
clerk,  he  would  as  naturally  draw  the  left  profile  as  the  penman  slopes  his  current  hand 
to  the  right.  In  the  pictorial  hieroglyphics,  reproduced  in  Lord Kingsborough's  "Mexican 
Antiquities,"  as  in  other  illustrations  of  the  arts  of  Mexico  and  Central  America,  it  is  also 
apparent  that  the  battle-axe  and  other  weapons  and  implements  are  most  frequently  held 
in  the  right  hand.  But  to  this  exceptions  occur ;  and  it  is  obvious  that  there,  also,  the 
crude  perspective  of  the  artist  influenced  the  disposition  of  the  tools,  or  weapons, 
according  to  the  action  designed  to  be  represented,  and  the  direction  in  which  the  actor 
looked. 

Such  are  some  of  the  indications  which  seem  to  point  to  a  uniform  usage,  in  so  far  as 
we  can  recover  evidence  of  the  practice  among  ancient  nations.  But  far  behind  their  most 
venerable  records  lie  the  chronicles  of  Palaeolithic  ages :  of  the  men  of  the  drift  and  of 
the  caves  of  Europe's  prehistoric  dawn.  "  I  wonder,"  says  Carlyle,  when  the  deprivation 
of  the  use  of  his  right  haud  forced  this,  enquiry  on  his  special  notice,  "  I  wonder  if  there 
is  any  people  barbarous  enough  not  to  have  this  distinction  of  hands ;  no  human  Cosmos 
possible  to  be  even  begun  without  it."  It  need  not,  therefore,  surprise  us  that  evidence 
is  now  adduced  which  seems  to  prove  that  the  draftsmen  of  European's  Palaeolithic  Era 
gave  the  preference  to  the  right  hand  ;  and  that  the  flint  implements  of  the  drift  reveal, 
by  the  direction  of  the  grooves  produced  on  their  surface  in  the  process  of  flaking,  that 
their  manufacturers  were  also,  with  rare  exceptions,  right-handed. 

The  troglodyte  of  Europe's  Palaeolithic  dawn  has  transmitted  to  us  his  ingenious 
works  as  a  draftsman  ;  and  in  the  graphic  representations  of  the  mammoth,  the  reindeer, 
the  fossil  horse,  and  others  of  the  contemporary  fauna,  which  have  been  preserved  through 
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all  the  intermediate  ages,  securely  sealed  up  in  the  cave  breccia,  we  have  illustrations  of 
the  hand-usage  of  primitive  times  of  profounder  significance  than  any  that  the  monuments 
of  Assyria  or  Egypt  supply.  Among  those  there  are  undoubted  left-handed  drawings ; 
and  above  all  a  remarkably  skilful  and  spirited  sketch  of  a  reindeer  grazing,  recovered 
from  a  cave  at  Thayngen,  in  the  Kesserloch,  Schaff  hausen.  The  examples  of  the  art  of 
the  Palaeolithic  draftsmen  thus  far  recovered  are  too  few  in  number  to  admit  of  any 
general  conclusion  as  to  the  relative  use  of  the  right  or  left  hand  among  the  primitive 
cave  men.  There  is,  indeed,  dmong  them  a  larger  percentage  of  left-handed  draftsmen 
than  would  ordinarily  be  looked  for  as  exceptional  deviations  from  the  normal  practise 
among  a  right-handed  people.  But,  without  attempting  to  deduce  any  statistical  results 
of  general  application  from  such  narrow  premises,  the  evidence  is  distinctly  in  favour  of 
primitive  right-handedness. 

So  far,  then,  it  seems  to  be  proved  that  not  only  among  cultured  and  civilised  races, 
but  among  the  barbarous  tribes  of  both  hemispheres — in  Australia,  Polynesia,  among  the 
Arctic  tribes  of  our  northern  hemisphere  at  the  present  day,  and  among  the  Palaeolithic 
men  of  Europe's  Post-Pliocene  times, —  not  only  has  a  habitual  preference  been  manifested 
for  the  use  of  one  hand  rather  than  the  other,  but  among  all  alike  the  same  hand  has 
been  preferred.  Yet,  also,  it  is  no  less  noteworthy  that  this  prevailing  uniformity  of  prac- 
tice has  always  been  accompanied  by  some  very  pronounced  exceptions.  Not  only  are 
cases  of  exceptional  facility  in  the  use  of  both  hands  of  frequent  occurrence  ;  but  while 
right-handedness  everywhere  predominates,  left-handedness  is  nowhere  unknown.  The 
skill  of  the  combatant  in  hitting  with  both  hands  is  indeed  a  favourite  topic  of  poetic 
laudation,  though  this  is  characteristic  of  every  well-trained  boxer.  In  the  combat 
between  Entellus  and  Dares  (./En.  v.  45G),  the  passionate  Eutellus  strikes,  now  with  his 
right  hand,  and  again  with  his  left  :— 

"  Pnrcipitemque  Daron  ardens  agit  ipquoro  toto, 
Nunc  dextra  ingeiuinans  ictus,  nnnc  ille  sinistra." 

But  the  more  general  duty  of  the  left  hand  is  as  the  guard,  or  the  shield-bearer,  as  where 
./Eneas  gives  the  signal  to  his  comrades,  in  sight  of  the  Trojans  (JEn.  x.  261) — 

"  Stuns  celsa  in  pnppi ;  clipeum  cum  deindo  sinistra 
Kxtulit  arclentem." 

The  right  hand  may  be  said  to  express  all  active  volition  and  all  beneficent  action,  as 
in  JEu.  vi.  370,  "  Da  dextram  misero,"  "  Give  thy  right  hand  to  the  wretched,"  i.  e.,  give  him 
aid  ;  and  so  in  many  other  examples,  all  indicative  of  right-handedness  as  the  rule.  The 
only  exception  I  have  been  able  to  discover  occurs  in  a  curious  passage  in  the  "  Eclogues  " 
of  StoboeuH  FJt/jl  i/-i<x')f,  in  a  dialogue  between  Horus  and  Isis,  where,  after  describing  a 
variety  of  races  of  men,  and  their  peculiarities,  it  thus  proceeds  :  "  An  indication  of  this 
is  found  in  the  circumstance  that  southern  races,  that  is  those  who  dwell  on  the  earth's 
summit,  have  fine  heads  and  good  hair ;  eastern  races  are  prompt  to  battle,  and  skilled  in 
archery  for  the  right  hand  is  the  seat  of  these  qualities.  Western  races  are  cautious,  and 
for  the  most  part  left-handed;  and  whilst  the  activity  which  other  men  display  belongs 
to  their  right  side,  these  races  favour  the  left."  Stobaeus,  the  Macedonian,  belongs, .  at 
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earliest,  to  the  end  of  the  fifth  century  of  our  era,  but  he  collected  diligently  from  numer- 
ous ancient  authors,  some  of  whom  would  otherwise  be  unknown  ;  and  here  he  gives  us 
the  only  indication  of  a  belief,  however  vague,  in  the  existence  of  a  left-handed  people. 

Of  the  occurrence  of  individual  examples  of  left-hundeduess,  the  proofs  are  ample,  from 
the  earliest  times  to  the  present.  Professor  Hyrtl,  of  Vienna,  affirms  its  prevalence  among 
the  civilised  races  of  Europe  in  the  ratio  of  only  two  per  cent. ;  and  the  number  of  the 
old  Beujamite  left-handed  slingers,  as  distinguished  from  other  members  of  the  band  of 
twenty-six  thousand  warriors,  did  not  greatly  exceed  this.  In  the  ruder  conditions  of 
society,  where  combined  action  is  rare,  and  social  habits  are  less  binding,  a  larger  number 
•  of  exceptions  to  the  prevailing  usage  may  be  looked  for  ;  as  the  tendency  of  a  high  civilis- 
ation must  be  to  diminish  its  manifestation.  But  education  is  powerless  to  eradicate  it 
where  it  is  strongly  manifested  in  early  life.  My  attention  has  been  long  familiarly 
directed  to  it  from  being  myself  naturally  left-handed  ;  and  the  experience  of  considerably 
more  than  half  a  century  enables  me  to  controvert  the  common  belief,  on  which  Dr.  Hum- 
phry founds  the  deduction  that  the  superiority  of  the  right  hand  is  not  congenital,  but 
acquired,  viz.,  that  "the  left  hand  may  be  trained  to  as  great  expertness  and  strength  as 
the  right."  On  the  contrary,  my  experience  accords  with  that  of  others  in  whom  invet- 
erate left-handedness  exists,  in  showing  the  education  of  a  lifetime  contending  with  only 
partial  success  to  overcome  an  instinctive  natural  preference.  The  result  has  been,  as  in 
all  similar  cases,  to  make  me  ambidextrous,  yet  not  strictly  speaking  ambidexterous. 

The  importance  of  this  in  reference  to  the  question  of  the  source  of  right-handedness 
is  obvious.  Mr.  James  Shaw,  by  whom  the  subject  has  been  brought  under  the  notice  of 
the  British  Association,  and  the  Anthropological  Institute,  remarks  in  a  communication 
to  the  latter  :  "  Left-handedness  is  very  mysterious.  It  seems  to  set  itself  quite  against 
physiological  deductions,  and  the  whole  tendency  of  art  and  fashion."  Dr.  John  Evans, 
when  commenting  on  this,  and  on  another  paper  on  "  Left-handedness"  by  Dr.  Muirht-ad, 
expressed  his  belief  that  "  the  habit  of  using  the  left  hand  in  preference  to  the  right,  though 
possibly  to  some  extent  connected  with  the  greater  supply  of  blood  to  one  side  than  the 
other,  is  more  often  the  result  of  the  manner  in  which  the  individual  has  been  carried  in 
infancy."  This  reason  has  been  frequently  suggested  ;  but  if  there  were  any  force  in  it, 
the  results  to  be  looked  for  would  rather  be  an  alternation  of  hands  from  generation  to 
generation.  The  nurse  naturally  carries  the  child  on  the  left  arm,  with  its  right  side 
toward  her  breast.  All  objects  presented  to  it  are  thus  offered  to  the  free  left  hand  ;  and 
it  is  accordingly  no  uncommon  remark  that  all  children  are  at  first  left-handed.  If  their 
training  while  in  the  nurse's  arms  could  determine  the  habit,  such  is  its  undoubted 
tendency ;  but  if  so,  the  left-handed  nurses  of  the  next  generation  would  reverse  the 
process.  Nevertheless  the  bias  towards  a  preferential  use  of  either  hand  varies  greatly  in 
degree.  The  conclusion  I  am  led  to,  as  the  result  of  long  observation  is  that  the  pre- 
ferential use  of  the  right  hand  is  natural  and  instinctive  with  some  persons  ;  that  with  a 
smaller  number  an  equally  strong  impulse  is  felt  prompting  to  the  use  of  the  left  hand ; 
but  that  with  the  great  majority  right-handedness  is  mainly  the  result  of  education.  If 
children  are  watched  in  the  nursery,  it  will  be  found  that  the  left  hand  is  offered  little 
less  freely  than  the  right.  The  nurse  or  mother  is  constantly  transferring  the  spoon  from 
the  left  to  the  right  hand,  correcting  the  defective  courtesy  of  the  proffered  left  hand,  and 
in  all  ways  superinducing  right-handedness  as  a  habit.  As  soon  as  the  child  is  old  enough 
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to  be  affected  by  such  influences,  the  fastening  of  its  clothes,  the  handling  of  knife  and 
spoon,  and  of  many  other  objects  in  daily  use,  help  to  confirm  the  habit,  until  the  art  of 
penmanship  is  mastered,  and  with  this  crowning  accomplishment— except  in  cases  of 
strongly  marked  bias  in  an  opposite  direction, — the  left  hand  is  relegated  to  its  very 
subordinate  place  as  a  mere  supplementary  organ,  to  be  called  into  use  where  the 
privileged  member  finds  occasion  for  its  aid. 

But  on  the  other  hand,  an  exaggerated  estimate  is  formed  of  the  difficulties  experi- 
enced bv  a  left-handed  person  in  many  of  the  ordinary  actions  of  life.  It  is  noted  by  Mr. 
James  Shaw  that  the  buttons  of  our  dress,  and  the  hooks  and  eyes  of  all  female  attire,  are 
expressly  adapted  to  the  right  hand.  Again,  Sir  Charles  Bell  remarks  :  "We  think  we 
may  conclude,  that  everything  being  adapted,  in  the  conveniences  of  life,  to  the  right 
hand,  as  for  example  the  direction  of  the  worm  of  the  screw,  or  of  the  cutting  end  of  the 
augur,  is  not  arbitrary,  but  is  related  to  a  natural  endowment  of  the  body.  He  who  is 
left -handed  is  most  sensible  to  the  advantages  of  this  adaptation,  from  the  opening  of  the 
parlour  door  to  the  opening  of  a  penknife.''  This  idea,  though  widely  entertained,  is  to  a 
large  extent  founded  on  nii.sapprehen.sion.  It  is  undoubtedly  true  that  the  habitual  use 
of  the  right  hand  lias  controlled  the  form  of  many  implements,  and  influenced  the  arran- 
gements of  dress,  as  well  as  the  social  customs  of  society.  The  musket  is  fitted  for  a 
habitually  right-handed  people.  So,  in  like  manner,  the  adze,  the  plane,  the  gimlet,  the 
screw  and  other  mechanical  tools,  must  be  adapted  to  one  or  the  other  hand.  Scissors, 
snuffers,  shears,  and  other  implements  specially  requiring  the  action  of  the  thumb  and 
fingers,  are  all  made  1'or  the  right  hand.  So  also  is  it  with  the  scythe  of  the  reaper.  Not 
only  the  lock  of  the  gun,  or  rifle,  but  the.  bayonet  and  the  cartridge-pouch,  are  made  or 
fitted  on  the  assumption  of  the  right  hand  being  used;  and  even  many  arrangements  of 
the  fastenings  of  the  dress  are  adapted  to  this  habitual  preference  of  the  one  hand  over 
the  other;  .so  that  the  reversing  of  button  and  buttonhole,  or  hook  and  eye,  is  attended 
with  marked  inconvenience.  Yet  even  in  this,  much  of  what  is  due  to  habit  is  ascribed 
to  nature.  A  Canadian  friend,  familiar  in  his  own  earlier  years,  at  an  English  public 
school  and  university,  with  the  game  of  cricket,  tells  me  that  when  it  was  introduced  for 
the  first  time  into  Canada  within  the  last  thirty-five  years,  left-handed  batters  were 
common  in  every  field ;  but  the  immigration  of  English  cricketers  has  since  led,  for  the 
most  part,  to  the  prevailing  usage  of  the  mother  country.  It  was  not  that  the  batters 
were,  as  a  rule,  left-handed  ;  but  that  the  habit  of  using  the  bat  on  one  side  or  other  was 
in  the  majority  of  cases  so  little  influenced  by  any  predisposing  bias,  that  it  was  readily 
acquired  in  either  way.  But,  giving  full  weight  to  all  that  has  been  stated  here 
as  to  right-handed  implements,  what  are  the  legitimate  conclusions  which  it  teaches  ? 
No  doubt  an  habitually  left-handed  people  would  have  reversed  all  this.  But  if,  with 
ad/e,  plane,  gimlet,  and  screw,  scythe,  reaping  hook,  scissors  and  snuffers,  rifle,  bayonet, 
and  all  else— even  to  the  handle  of  the  parlour  door,  and  the  hooks  and  buttons  of  his 
dress — daily  enforcing  on  the  left-handed  man  a  preference  for  the  right  hand,  he 
nevertheless  persistently  adheres  to  the  left  hand,  the  cause  of  this  must  lie  deeper  than 
a  mere  habit  induced  in  the  nursery. 

It  is  a  misapprehension,  however,  to  suppose  that  the  left-handed  man  labours  under 
any  conscious  disadvantage  from  the  impediments  thus  created  by  the  usage  of  the 
majority.  With  rare  exceptions,  habit  so  entirely  accustoms  him  to  the  requisite  action, 
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that  he  would  be  no  less  put  out  by  the  sudden  reversal  of  the  door-handle,  knife-blade, 
or  screw,  or  the  transposition  of  the  buttons  on  his  dress,  than  the  right-handed  man. 
Habit  is  constantly  mistaken  for  nature.  The  laws  of  the  road,  for  example,  so  univer- 
sally recognised  in  England,  have  become  to  all  as  it  were  a  second  nature  ;  and,  as  the 
old  rhyme  says  : — 

"  If  you  go  to  the  left,  you  are  sure  to  go  right  ; 
If  you  go  to  the  right,  you  go  wrong." 

But  throughout  Canada  and  the  United  States,  the  reverse  is  the  law  ;  and  the  new  im- 
migrant, adhering  to  the  usage  of  the  mother  country,  is  sorely  perplexed  by  the  persis- 
tent wrong-headedness,  as  it  seems,  of  everyone  but  himself. 

Yet  the  predominant  practice  does  impress  itself  on  some  few  implements  in  a  way 
sufficiently  marked  to  remind  the  left-handed  operator  that  he  is  transgressing  normal 
usage.  The  caudle,  "  our  peculiar  and  household  planet  !  "  as  Charles  Lamb  designates  it, 
has  well  nigh  become  a  thing  of  the  past ;  but  in  the  old  days  of  candle-light  the  snuffers 
were  among  the  most  unmanageable  of  domestic  implements  to  a  left-handed  man.  They 
are  so  peculiarly  adapted  to  the  right  hand  that  the  impediment  can  only  be  overcome  by 
the  dextrous  shift  of  inserting  the  left  thumb  aud  finger  below  instead  of  above.  As  to 
the  right-handed  adaptation  of  scissors,  it  is  admitted  by  others,  but  I  am  unconscious  of 
any  difficulty  that  their  alteration  would  remove.  "  He  that  has  seen  three  mowers  at 
work,"  says  Carlyle,  "  one  of  whom  is  left-handed,  trying  to  work  together,  and  how  im- 
possible it  is,  has  witnessed  the  simplest  form  of  an  impossibility,  which  but  for  the  dis- 
tinction of  a  '  right  hand,'  would  have  pervaded  all  human  things."  But,  although  the 
mower's  scythe  must  be  used  in  a  direction  in  which  the  left  hand  is  placed  at  some  dis- 
advantage— and  a  left-handed  race  of  mowers  would  undoubtedly  reverse  the  scythe — 
yet  even  in  this  the  chief  impediment  is  to  cooperation.  The  difficulty  to  himself  is  soon 
overcome.  It  is  his  fellow  workers  who  are  troubled  by  his  operations.  Like  the 
handling  of  the  oar  or  still  more  the  paddle  of  a  canoe,  or  the  use  of  the  musket  or  rifle, — 
so  obviously  designed  for  a  right-handed  marksman, — the  difficulty  is  soon  overcome.  It 
is  not  uncommon  to  find  a  left-handed  soldier  placed  on  the  left  of  his  company  when 
firing.  The  writer's  own  experience  in  drilling  as  a  volunteer  was  that,  after  a  little  prac- 
tice, he  had  no  difficulty  in  firing  from  the  right  shoulder  ;  but  he  never  could  acqiiire  an 
equal  facility  with  his  companions  in  unfixing  the  bayonet  and  returning  it  to  its  sheath. 

But,  as  certain  weapons  and  implements,  like  the  riiie  and  the  scythe,  are  specially 
adapted  for  the  prevailing  right  hand,  and  some  ancient  implements  have  been  recovered 
in  confirmation  of  the  antiquity  of  the  bias;  so  the  inveterate  left-handed  manipulator 
at  times  reinstates  himself  on  an  equality  with  rival  workmen  who  have  thus  placed  him 
at  a  disadvantage.  Probably  the  most  ancient  example  of  an  implement  expressly  adapt- 
ed for  the  right  hand  is  the  handle  of  a  bronze  sickle,  found  in  1873  at  the  lake-dwelling 
of  Moringeu,  on  the  Lake  of  Brienne,  Switzerland.  Bronze  sickles  have  long  been  famil- 
iar to  the  archaeologist,  among  the  relics  of  the  prehistoric  era,  known  as  the  Bronze  Age ; 
and  their  forms  are  included  among  the  illustrations  of  Dr.  Ferdinand  Keller's  "  Lake 
Dwellings."  But  the  one  now  referred  to  is  the  first  example  that  has  been  recovered 
showing  the  complete  hafted  implement.  The  handle  is  of  yew,  and  is  ingeniously  carved 
so  as  to  lie  obliquely  to  the  blade,  and  allow  of  its  use  close  to  the  ground.  It  is  a  right- 
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handed  implement,  carefully  fashioned  so  as  to  adapt  it  to  the  grasp  of  a  very  small  hand, 
and  is  far  more  incapable  of  use  by  a  left-handed  shearer  than  a  mower's  scythe.  Its 
peculiar  form  is  shown  in  an  illustration  which  accompanies  Dr.  Keller's  account ;  and, 
in  noting  that  the  handle  is  designed  for  a  right-handed  person,  he  adds  :  "  Even  in  the 
Stone  Age,  it  has  already  been  noticed  that  the  implements  in  use  at  that  time  were  fitted 
for  the  right  hand  only."  But,  if  so,  the  same  adaptability  was  available  for  the  left- 
handed  workman,  wherever  no  necessity  for  cooperation  required  him  to  conform  to  the 
usage  of  the  majority.  Instances  of  left-handed  carpenters  who  have  provided  themselves 
with  benches  adapted  to  their  special  use  have  come  under  my  notice.  I  am  also  told  of  a 
scythe  lilted  to  the  requirements  of  a  left-handed  mower,  who  must  have  been  content  to 
work  alone  ;  and  reference  has  already  been  made  to  sets  of  golfing  drivers  and  clubs 
for  the  convenience  of  left-handed  golfers. 

The  truly  left-handed,  equally  with  the  larger  percentage  of  those  who  may  be 
designated  truly  right-handed,  are  exceptionally  dextrous  ;  and  to  the  former  the  idea  that 
the  instinctive  impulse  which  influences  their  preference  is  a  mere  acquired  habit,  tra> •«•- 
able  mainly  to  some  such  bias  as  the  mode  of  carrying  in  the  nurse's  arms  in  infancy,  is 
utterly  untenable.  The  value  of  personal  experience  in  determining  some  of  the  special 
points  involved  in  this  inquiry  is  obvious,  and  will  excuse  a  reference  to  my  own  obser- 
vations, as  confirmed  by  a  comparison  with  those  of  others  equally  affected,  such  as 
Professor  Kdward  S.  Morse,  Dr.  11.  A.  Jleeve,  a  former  pupil  of  my  own,  and  my  friend,  Dr. 
John  Uae,  the  Arctic  explorer.  The  last  remarked  in  a  letter  to  me,  confirming  the  idea 
of  hereditary  transmission:  "  Your  case  as  to  left-haudedness  seems  very  like  my  own. 
My  mother  was  left-handed,  and  very  neat-handed  also.  My  father  had  a  crooked  little 
linger  on  the  left-hand.  *So  have  I."  Referring  to  personal  experience,  I  may  note  as 
common  to  myself  with  other  thoroughly  left-handed  persons,  that,  with  an  instinctive 
preference  for  the  left-hand,  which  equally  resisted  remonstrance,  proffered  rewards,  and 
coercion,  1  nevertheless  learned  to  use  the  pen  in  the  right-hand,  apparently  with  no 
greater  effort  than  other  boys  who  pass  through  the  preliminary  stages  of  the  art  of  pen- 
manship. In  this  way  the  right  hand  was  thoroughly  educated,  but  the  preferential 
instinct  remained.  The  slate-pencil,  the  chalk,  and  pen-knife,  were  still  invariably  used 
in  the  left  hand,  in  spite  of  much  opposition  on  the  part  of  teachers  ;  and  in  later 
years,  when  a  taste  for  drawing  has  been  cultivated  with  some  degree  of  success,  the 
pencil  and  brush  are  nearly  always  used  in  the  left  hand.  At  a  comparatively  early  age 
the  awkwardness  of  using  the  spoon  and  knife  at  table,  in  the  left  hand,  was  perceived 
and  overcome.  Yet  even  now,  when  much  fatigued,  or  on  occasion  of  any  unusual  diili- 
culty  in  carving  a  joint,  the  knife  is  instinctively  transferred  to  the  left  hand.  Alike  in 
every  case  where  unusual  force  is  required,  as  in  driving  a  large  nail,  wielding  a  heavy 
tool,  or  striking  a  blow  with  the  fist,  and  in  any  operation  demanding  unusual  delicacy, 
the  left  hand  is  employed.  Thus,  for  example,  though  the  pen  is  invariably  used  in  the 
right  hand  in  penmanship,  the  crow-quill  and  etching  needle  are  no  less  uniformly  em- 
ployed in  the  left  hand.  Hence,  accordingly,  on  proceeding  to  apply  the  test  of  the  hand 
to  the  demotic  writing  of  the  Egytiaus,  by  copying  rapidly  the  Turin  enchorial  papyrus 
already  referred  to,  first  with  the  right  hand  and  then  with  the  left,  while  some  of  the 
a^haracters  were  more  accurately  rendered  as  to  slope,  thickening  of  lines,  and  curve,  with 
"' '•!••  one  hand,  and  some  with  the  other,  I  found  it  diiiiciilt  to  decide  on  the  whole  which 
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hand  executed  the  transcription  with  greatest  ease.  In  proof  of  the  general  facility  thus 
acquired,  I  may  add  that  I  find  no  difficulty  in  drawing  at  the  same  time,  with  a  pencil 
in  each  hand,  profiles  of  men  or  animals  facing  each  other.  The  attempt  to  draw  diffe- 
rent objects,  as  a  dog's  head  with  the  one  hand  and  a  human  profile  with  the  other,  is 
unsuccessful,  owing  to  the  complex  mental  operation  involved;  and  in  this  case  the 
cooperation  is  apt  to  be  between  the  mind  and  the  more  facile  hand.  In  the  simultaneous 
drawing  of  reverse  profiles,  there  is  what,  to  an  ordinary  observer,  would  appear  to  be 
thorough  ambidexterity.  Nevertheless,  while  there  is  in  such  cases  of  ambidexterity, 
characteristic  of  most  left-handed  persons,  little  less  command  of  the  right  hand  than  in 
those  exclusively  right-handed,  it  is  wholly  acquired  ;  nor,  in  my  own  experience,  has  the 
habit  of  considerably  more  than  half  a  century  overcome  the  preferential  use  of  the  other 
hand. 

"When  attending  the  meeting  of  the  American  Association  for  the  Advancement  of 
Science  held  at  Buffalo  in  1867,  my  attention  was  attracted  by  the  facility  with  which 
Professor  Edward  S.  Morse  used  his  left  hand  when  illustrating  his  communications  by 
crayon  drawings  on  the  blackboard.  His  ability  in  thus  appealing  to  the  eye  is  well 
known.  The  Boston  "Evening  Transcript,"  in  commenting  on  a  course  of  lectures 
deliArered  there,  thus  proceeds:  "We  must  not  omit  to  mention  the  wonderful  skill 
displayed  by  Professor  Morse  in  his  blackboard  drawings  of  illustrations,  using  either 
hand  with  facility,  but  working  chieily  with  the  left  hand.  The  rapidity,  simplicity, 
and  remarkable  finish  of  these  drawings  elicited  the  heartiest  applaiise  of  his  audience." 
Referring  to  the  narrative  of  my  own  experience  as  a  naturally  left-handed  person 
subjected  to  the  usual  right-hand  training  with  pen,  pencil,  knife,  etc.,  Professor  Morse 
remarks  in  a  letter  to  me  :  "  I  was  particularly  struck  by  the  description  of  your  experiences 
in  the  matter,  for  they  so  closely  accord  with  my  own  :  my  teachers  having  in  vain  endea- 
voured to  break  off  the  use  of  the  left  hand,  which  only  resulted  in  teaching  me  to  use  my 
right  hand  also.  At  a  short  distance,  I  can  toss  or  throw  with  the  right  hand  quite  as  accu- 
rately as  I  can  with  my  left.  But  when  it  comes  to  flinging  a  stone  or  other  object  a  long 
distance,  I  always  use  the  left  hand  as  coming  the  most  natural.  There  are  two  things 
which  I  cannot  possibly  do  with  my  right  hand,  and  that  is  to  drive  a  nail,  or  to  carve, 
cut,  or  whittle.  For  several  years  I  followed  the  occupation  of  mechanical  draughtsman, 
and  I  may  say  that  there  was  absolutely  no  preference  in  the  use  of  either  hand  ;  and  in 
marking  labels,  or  lettering  a  plan,  one  hand  was  just  as  correct  as  the  other."  I  may 
add  here,  that  in  my  own  case,  though  habitually  using  the  pen  in  my  right  hand,  yet 
when  correcting  a  proof,  or  engaged  in  other  disconnected  writing,  especially  if  using  a 
pencil,  I  am  apt  to  resort  to  the  left  hand  without  being  conscious  of  the  change.  In 
drawing,  I  rarely  use  the  right  hand,  and  for  any  specially  delicate  piece  of  work,  should 
find  it  inadequate  to  the  task. 

The  same  facility  is  illustrated  in  the  varying  caligraphy  of  a  letter  of  Professor 
Morse  in  which  he  furnished  me  with  the  best  practical  illustration  of  the  ambidextrous 
skill  so  frequently  acquired  by  the  left  handed.  He  thus  writes :  "  You  will  observe  that 
the  first  page  is  written  with  the  right  hand,  the  upper  third  of  this  page  with  the  left 
hand,  the  usual  way  [but  with  reversed  slope],  the  middle  third  of  the  page  with  the  left 
hand,  reversed  [i.e.  from  right  to  left],  and  now  I  am  again  writing  with  the  right  hand. 
As  I  have  habitually  used  the  right  hand  in  writing,  I  write  more  rapidly  than  with 
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the  other."  In  the  case  of  Professor  Morse,  I  may  add,  the  indications  of  the  hereditary 
transmission  of  left-handedness  nearly  correspond  with  my  own.  His  maternal  uncle, 
and  also  a  cousin,  are  left-handed.  In  my  case,  the  same  habit  appeared  in  a  paternal 
uncle  and  a  niece  ;  and  my  grandson,  manifested  at  an  early  age,  a  decided  preference 
for  the  left  hand.  Even  in  the  absence  of  such  habitual  use  of  both  hands  as  Professor 
Morse  practises,  the  command  of  the  left  hand  in  the  case  of  a  left-handed  person  is  such 
that  very  slight  effort  is  necessary  to  enable  him  to  use  the  pen  freely  with  it.  An  apt 
illustration  of  this  has  been  communicated  to  me  by  the  manager  of  one  of  the  Canadian 
banks.  He  had  occasion  to  complain  of  the  letters  of  one  of  his  local  agents  as  at  times 
troublesome  to  decipher,  and  instructed  him  in  certain  cases  to  dictate  to  a  junior  clerk 
who  wrote  a  clear,  legible  hand.  The  letters  subsequently  sent  to  the  manager,  though 
transmitted  to  him  by  the  same  agent,  presented  in  signatiire,  as  in  all  else,  a  totally 
different  caliirraphy.  The  change  of  signature  led  to  inquiry  ;  when  it  turned  out  that 
his  correspondent  was  left-handed,  and  by  merely  shifting  the  pen  to  the  more  dextrous 
hand,  he  was  able,  with  a  very  little  practice,  to  substitute  for  the  old  cramped  pen- 
manship, an  upright,  rounded,  neat,  and  very  legible  handwriting. 

In  reference  to  the  question  of  hereditary  transmission,  the  evidence,  as  in  the  case  of 
Dr.  Kae,  is  undoubted.  Dr.  R.  A.  lieeve,  in  whom  also  the  original  left-handedness  has 
given  place  to  a  nearly  equal  facility  with  both  hands,  informs  me  that  his  father  was 
left-handed.  Again  Dr.  I'ye-Smith  quotes  from  the  "Lancet"  of  October,  18tO,  the  case  of 
Mr.  K.  A.  Lithgow,  who  writes  to  say,  that  he  himself,  his  father  and  his  grandfather, 
have  all  been  left-handed.  This  accords  with'  the  statement  of  M.  Eibot  in  his  "Here- 
dity.'' "  There  are.''  he  says,  "  families  in  which  the  special  use  of  the  left  hand  is  here- 
ditary. Girou  mentions  a  family  in  which  the  father,  the  children,  and  most  of  the 
grandchildren  were  left-handed.  One  of  the  latter  betrayed  its  left-handedness  from 
earliest  infancy,  nor  could  it  be  broken  of  the  habit,  though  the  left  hand  was  bound 
and  swathed.''  Such  persistent  left-haudedness  is  not,  indeed,  rare.  In  an  instance  com- 
municated to  me,  both  of  the  parents  of  a  gentleman  in  Shropshire  were  left-handed.  His 
mother,  accordingly  watched  his  early  manifestations  of  the  same  tendency,  and 
employed  ever}'  available  means  to  counteract  it.  His  left  hand  was  bound  up,  or  tied 
behind  him  ;  and  this  was  persevered  in  until  it  was  feared  that  the  left  arm  had  been 
permanently  injured.  Yet  all  proved  vain.  The  boy  resumed  the  use  of  the  left  hand 
as  soon  as  the  restraint  was  removed ;  and,  though  learning  like  others,  to  use  his  right 
hand  with  facility  in  the  use  of  the  pen,  and  in  other  cases  in  which  custom  enforces 
compliance  with  the  practise  of  the  majority,  he  remained  inveterately  left-handed. 
Again  a  Canadian  friend,  whose  sister-in-law  is  left-handed,  thus  writes  to  me  :  "I  never 
heard  of  any  of  the  rest  of  the  family  who  were  so ;  but  one  of  her  brothers  had  much 
more  than  the  usual  facility  in  using  both  hands,  and  in  paddling,  chopping,  etc.,  used 
to  shift  about  the  implement  from  one  hand  to  the  other  in  a  way  which  I  envied.  As 
to  my  sister-in-law,  she  had  great  advantages  from  her  left-handedness.  She  was  a 
very  good  performer  on  the  piano,  and  her  bass  was  magnificent.  If  there  was  a  part 
to  be  taken  only  with  one  hand,  she  used  to  take  the  left  as  often  as  the  right.  But  it 
was  at  needle-work  that  I  watched  her  with  the  greatest  interest.  If  she  was  cutting  out, 
she  used  to  shift  the  scissors  from  one  hand  to  the  other;  and  would  have  employed  the 
left  hand  more,  were  it  not  that  all  scissors,  as  she  complained,  are  made  right-handed, 
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and  she  wished,  if  possible,  to  procure  a  left-handed  pair.  So  also  with  the  needle,  she 
used  the  right  hand  generally ;  but  in  many  delicate  little  operations,  her  habit  was  to 
shift  it  to  the  left  hand." 

In  these  and  similar  cases,  the  fact  is  illustrated  that  the  left-handed  person  is  neces- 
sarily ambidextrous.  He  has  the  exceptional  "  dexterity "  resulting  from  the  special 
organic  aptitude  of  the  left  hand,  which  is  only  paralleled  in  those  cases  of  true  right- 
handedness  where  a  corresponding  organic  aptitude  is  innate.  Education,  enforced  by 
the  usage  of  the  majority,  begets  for  him  the  training  of  the  other  and  less  facile  hand ; 
while  by  an  unwise  neglect  the  majority  of  mankind  are  content  to  leave  the  left  hand  as 
an  untrained  and  merely  supplementary  organ.  From  the  days  of  the  seven  hundred 
chosen  men  of  the  tribe  of  Benjamin,  the  left-handed  have  been  noted  for  their  skill  ;  and 
this  has  been  repeatedly  manifested  by  artists.  Foremost  among  such  stands  Leonardo 
da  Vinci,  skilled  as  musician,  painter,  and  mathematician,  and  accomplished  in  all  the 
manly  sports  of  his  age.  Hans  Holbein,  Mozzo  of  Antwerp,  Amico  Aspertiuo,  and  Ludo- 
vico  Cangiago,  were  all  left-handed,  though  the  two  latter  are  described  as  working 
equally  well  with  both  hands.  In  all  the  fine  arts  the  mastery  of  both  hands  is  advanta- 
geous ;  and  accordingly  the  left-handed  artist,  with  his  congenital  skill  and  his  cultivated 
dexterity,  has  the  advantage  of  his  right-handed  rival,  instead  of — as  is  frequently  assumed 
— starting  at  a  disadvantage. 

It  now  remains  to  consider  the  source  to  which  right-handedness  is  to  be  ascribed. 
Its  universal  predominance,  alike  among  civilised  and  savage  races,  from  the  earliest 
prehistoric  dawn,  altogether  precludes  the  idea  that  it  is  a  mere  habit  begot  by  custom  and 
usage,  and  developed  into  a  system  by  education.  The  bias  in  which  this  predominant 
law  of  dexterity  originated  must  be  traceable  to  organic  structure  ;  but,  while  the  results 
are  so  manifest,  the  source  seems  thus  far  to  elude  research.  One  anatomical  feature  in 
the  arrangement  of  the  bodily  organs  does,  indeed,  suggest  a  cause  for  the  preference 
of  the  limbs  on  one  side  of  the  body  over  the  other,  which  would  seem  to  satisfy  the 
requirements  in  this  direction,  if  accompanied  by  exceptional  deviations  from  the  normal 
condition  corresponding  to  the  occurrence  of  left-handeduess  ;  and  in  this  direction  a 
solution  has  been  mainly  sought.  The  bilateral  symmetry  of  structure,  so  general  in 
animal  life,  seems  at  first  sight  opposed  to  any  inequality  of  action  in  symmetrical  organs. 
But  anatomical  research  reveals  the  deviation  of  internal  organic  structure  from  such 
seemingly  balanced  symmetry.  Moreover,  right  or  left-handoduess  is  not  limited  to  the 
hand,  but  partially  affects  the  lower  limbs,  as  may  be  seen  in  football,  skating,  in  the 
training  of  the  opera-dancer,  etc. ;  and  eminent  anatomists  and  physiologists  have  affirmed 
the  existence  of  a  greater  development  throughout  the  whole  right  side  or  the  body.  Sir 
Charles  Bell  says :  "  The  left  side  is  not  only  the  weaker,  in  regard  to  muscular  strength, 
but  also  in  its  vital  or  constitutional  properties.  The  development  of  the  organs  of  action 
and  motion  is  greatest  upon  the  right  side,  as  may  at  any  time  be  ascertained  by  measure- 
ment, or  the  testimony  of  the  tailor  or  shoemaker."  He  adds,  indeed,  "  Certainly,  this 
superiority  may  be  said  to  result  from  the  more  frequent  exertion  of  the  right  hand ;  but 
the  peculiarity  extends  to  the  constitution  also,  and  disease  attacks  the  left  extremities 
more  frequently  than  the  right." 

With  the  left-handed,  the  general  vigour  and  immunity  from  disease  appear  to  be 
transferred  to  that  side  ;  and  this  has  naturally  suggested  the  theory  of  a  transposition  of 
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the  viscera,  and  the  consequent  increase  of  circulation  thereby  transferred  from  the  one 
side  to  the  other.  But  the  relative  position  of  the  heart  is  so  easily  determined  in  the 
living  subject,  that  it  is  surprising  how  much  force  has  been  attached  to  this  untenable 
theory  by  eminent  anatomists  and  physiologists.  Another,  and  more  generally  favoured 
idea,  traces  to  the  reverse  development  of  the  great  arteries  of  the  upper  limbs  a  greater 
flow  of  blood  to  the  left  side ;  while  a  third  ascribes  the  greater  muscular  vigour  directly 
to  the  supply  of  nervous  force  dependent  on  the  early  development  of  the  brain  on  one 
side  or  the  other. 

So  far  as  either  line  of  argument  prevails,  it  inevitably  leads  to  the  result  that  the 
preference  of  the  right  hand  is  no  mere  perpetuation  of  convenient  usage,  matured  into  an 
acquired,  or  possibly  an  hereditary  habit ;  but  that  it  is,  from  the  first,  traceable  to  innate 
physical  causes.  This,  as  Sir  Charles  Bell  conceives,  receives  confirmation  from  the  fact 
already  referred  to,  that  right  or  left-handedness  is  not  restricted  to  the  hand,  but  affects 
the  corresponding  lower  limb,  and,  as  he  believes,  the  whole  side ;  and  so  he  concludes 
thus :  "  On  the  whole,  the  preference  of  the  right  hand  is  not  the  effect  of  habit,  but  is  a 
natural  provision  ;  and  is  bestowed  for  a  very  obvious  purpose."  Nevertheless,  the  argu- 
ment of  Sir  Charh-s  Bell  is,  as  a  whole,  vague,  and  scarcely  consistent.  He  speaks 
indeed  of  right-handedness  as  "  a  natural  endowment  of  the  body,"  and  his  reasoning 
is  based  on  this  assumption.  But  much  of  it  would  be  equally  explicable  as  the  result  of 
adaptations  following  on  an  acquired  habit.  Its  full  force  will  come  under  consideration 
at  a  later  stage.  Meanwhile  it  is  desirable  to  review  the  various  and  conflicting  opinions 
advanced  by  other  inquirers. 

The  theory  of  Dr.  Barclay,  the  celebrated  anatomist,  is  thus  set  forth  by  Dr.  Buchanan, 
from  notes  taken  by  him  when  a  student :  "  The  veins  of  the  left  side  of  the  trunk,  and  of 
the  left  inferior  extremity,  cross  the  aorta  to  arrive  at  the  vena  cava;  and  some  obstruc- 
tion to  the  How  of  blood  must  be  produced  by  the  pulsation  of  that  artery."  To  this  Dr. 
Han-lay  traced  indirectly  the  preferential  use  of  the  right  side  of  the  body,  and  especially 
of  the  right  hand  and  foot.  "  All  motions,"  he  stated,  "  produce  obstruction  of  the  circu- 
lation ;  and  obstruction  from  this  cause  must  be  more  frequently  produced  in  the  right 
side  than  the  left,  owing  to  its  being  more  frequently  used.  But  the  venous  circulation 
on  the  left  side  is  retarded  by  the  pulsation  of  the  aorta,  and  therefore  the  more  frequent 
motions  of  the  right  side  were  intended  to  render  the  circulation  of  the  two  sides  uniform." 
The  idea,  if  correctly  reported,  is  a  curious  one,  as  it  traces  right-handedness  to  the  excess 
of  a  compensating  force  for  an  assumed  inferior  circulation  pertaining  naturally  to  the 
right  side  ;  and  incidentally  takes  into  consideration  an  abnormal  modification  affecting 
the  development  or  relative  disposition  of  organs.  Both  points  have  been  the  subject  of 
more  extended  consideration  by  subsequent  observers.  It  is  curious,  indeed,  to  notice 
how  physiologists  and  anatomists  have  shifted  their  ground,  from  time  to  time,  in  their 
attempts  at  a  solution  of  what  has  been  very  summarily  dismissed  by  others  as  a  very 
simple  problem ;  until,  as  Dr.  Struthers  remarks,  it  "  has  ceased  to  attract  the  notice  of 
physiologists  only  because  it  has  battled  satisfactory  explanation." 

The  eminent  anatomist,  Professor  Gratiolet,  turned  from  the  organs  in  immediate 
contact  with  the  arm  and  hand,  and  sought  for  the  source  of  right-handedness  in  another, 
and  as  I  incline  to  think,  truer  direction  ;  though  he  only  presented  a  partial  view  of  this 
aspect  of  the  case.  According  to  Professor  Gratiolet,  in  the  early  stages  of  foetal  develop- 
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meiit,  the  anterior  and  middle  lobes  of  the  brain  on  the  left  side  are  in  a  more  advanced 
condition  than  those  on  the  right  side,  the  balance  being  maintained  by  an  opposite 
condition  of  the  posterior  lobes.  Hence,  in  consequence  of  the  well-known  decussation  of 
the  nerve-roots,  the  right  side  of  the  body — so  far  as  it  is  influenced  by  brain-force,— 
will,  in  early  foota!  life,  be  better  supplied  with  nervous  force  than  the  left  side  ;  and 
thereby  movements  of  the  right  arm  would  precede  and  be  more  perfect  than  those  of  the 
left.  But  the  premises  of  G-ratiolet  are  disputed  ;  and  even  if  proved,  they  must  raise 
further  questions,  not  merely  as  to  the  origin,  but  also  as  to  the  influence  of  such  an 
unequal  development  of  the  brain  on  the  action  of  the  limbs. 

Dr.  Andrew  Buchanan,  Professor  of  Physiology  in  the  University  of  Glasgow,  in  a 
paper  communicated  by  him  to  the  Philosophical  Society  of  Glasgow,  in  180-2,  entitled 
"  Mechanical  Theory  of  the  predominance  of  the  right  hand  over  the  left ;  or  more  generally, 
of  the  limbs  of  the  right  side  over  those  of  the  left  side  of  the  body,  "  aimed  at  a  solution 
of  the  question  in  a  new  way.  According  to  him,  "The  preferential  use  of  the  right  hand 
is  not  a  congenital,  but  an  acquired  attribute  of  man.  It  does  not  exist  in  the  earliest 
periods  of  life."  Nevertheless,  "  no  training  could  ever  render  the  left  hand  of  ordinary 
men  equal  in  strength  to  the  right ; "  for  "  it  depends  upon  mechanical  laws  arising  out 
of  the  structure  of  the  human  body."  This  theory  is  thus  explained  :  In  infancy  and 
early  childhood,  there  is  no  difference  in  power  between  the  two  sides  of  the  body  ;  but 
so  soon  as  the  child  becomes  capable  of  bringing  the  whole  muscular  force  of  the  body  into 
play,  "he  becomes  conscious  of  the  sviperior  power  of  his  right  side,  a  power  not  prima- 
rily due  to  any  superior  force  or  development  of  the  muscles  of  that  side,  but  to  a  purely 
mechanical  cause.  He  cannot  put  forth  the  full  strength  of  his  body  without  first  making 
a  deep  inspiration;  and  by  making  a  deep  inspiration,  and  maintaining  afterwards  the 
chest  in  an  expanded  state,  which  is  essential  to  the  continuance  of  his  muscular  effort, 
he  so  alters  the  mechanical  relations  of  the  two  sides  of  his  body,  that  the  muscles  of  his 
right  side  act  with  a  superior  efficacy ;  and,  to  render  the  inequality  still  greater,  the 
muscles  of  the  left  side  act  with  a  mechanical  disadvantage."  Hence  the  preference  for 
the  right  side  whenever  unusual  muscular  power  is  required ;  and,  with  the  greater 
exercise  of  the  muscles  of  the  right  side,  their  consequent  development  follows,  until  the 
full  predominance  of  the  right  side  is  the  result. 

This  theory  is  based,  not  merely  on  the  preponderance  of  the  liver  and  lungs  on  the 
right  side,  but  on  these  further  facts :  that  the  right  lung  is  more  capacious  than  the  left, 
having  three  lobes,  while  the  left  has  only  two ;  that  the  liver,  the  heaviest  organ  of  the 
body,  is  on  the  same  side  ;  and  that  the  common  centre  of  gravity  of  the  body  shifts,  more  or 
less,  towards  the  right,  according  to  the  greater  or  less  inspiration  of  the  lungs,  and  the 
consequent  inclination  of  the  liver  resulting  from  the  greater  expansion  of  the  right  side 
of  the  chest.  Herein  may  possibly  lie  one  predisposing  cause  leading  to  a  preferential 
use  of  the  right  side.  But  the  evidence  adduced  fails  to  account  for  what,  on  such  a 
theory,  become  abnormal  deviations  from  the  natural  action  of  the  body.  The  position 
of  the  liver,  and  the  influence  of  a  full  inspiration,  combine,  according  to  Dr.  Buchanan, 
to  bring  the  centre  of  gravity  of  the  body  nearly  over  the  right  foot.  Hence  in  actively 
overcoming  a  resistance  from  above,  as  when  the  carter  bears  up  the  shaft  of  his  cart  on 
his  shoulder,  the  muscular  action  originates  mainly  with  the  lower  limb  of  the  same  side, 
which  partakes  of  the  same  muscular  power  and  development  as  the  corresponding  upper 
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limb.  On  all  such  occasions,  where  the  muscular  action  is  brought  directly  into  play  in 
overcoming  the  weight  or  resistance,  Dr.  Buchanan  affirms  that  the  right  shoulder  is  much 
more  powerful  than  the  left ;  but  in  the  passive  bearing  of  weights  it  is  otherwise.  The 
very  fact  that  the  centre  of  gravity  lies  on  the  right  side,  gives  a  mechanical  advantage  in 
the  use  of  the  left  side  in  sustaining  and  carrying  burdens  ;  and  this  assigned  preeminence 
of  the  left  side  and  shoulder,  as  the  bearer  of  burdens,  is  accordingly  illustrated  by  means 
of  an  engraving,  representing  "  a  burden  borne  on  the  left  shoulder  as  the  summit  of  the 
mechanical  axis  passing  along  the  right  lower  limb." 

In  the  year  following  the  publication  of  Dr.  Buchanan's  "  Mechanical  Theory,"  Dr.  John 
Struthers  communicated  to  the  Edinburgh  "Medical  Journal,"  a  paper,  "On  the  relative 
weight  of  the  viscera  on  the  two  sides  of  the  body  ;  and  on  the  consequent  position  of 
the  centre  of  gravity  to  the  right  side."  In  this  he  shows  that  the  viscera  situated  on  the 
riirht  side  of  the  medial  line  are  on  on  average  22'75  oz.  av.  heavier  than  those  on  the  left 
side.  The  right  lung,  in  the  male,  weighs  24  oz.,  the  left  21,  giving  a  prepondance  of  3oz., 
in  favour  of  the  riirlit.  The  average  weight  of  the  heart,  in  the  male,  is  11  ox.  But  the 
left  side  is  not  only  the  larger,  but  the  thicker,  and  as  the  result  of  careful  experiments 
by  Dr.  Struthers.  he  assigns  to  the  right  side  a  full  third  of  the  weight  of  the  heart,  or  3J 
ox.  for  the  right,  and  "i\  for  the  left  side.  Other  viscera  are  estimated  in  like  manner, 
with  the  result  from  the  whole  that  the  centre  of  gravity  of  the  body,  so  far  as  it  depends 
on  their  weiirht  and  position,  is  nearly  three-tenths  of  an  inch  distant  from  the  medial 
plane  towards  the  riiflit  bide.  As  a  physical  agent  constantly  in  operation  in  the  erect 
posture,  Dr.  Struthers  states  that,  this  cannot  but  exert  an  influence  on  the  attitudes  and 
movements  of  the  body  and  limbs  ;  and  he  accordingly  indicates  his  belief  that  this 
deviation  of  the  centre  of  gravity  furnishes  the  most  probable  solution  of  the  causes  "of 
the  preference  of  the  right  hand  by  all  nations  of  mankind." 

The  value  of  Dr.  Struthers'  determination  of  the  exact  weight  and  relative  eccentri- 
city of  the  viscera  on  the  two  sides  of  the  body  was  fully  recognised  by  Dr.  Buchanan  ; 
and  in  a  communication  to  the  Philosophical  Society  of  Glasgow  in  1877,  he  stated  that  he 
had  been  led  to  greatly  modify  his  earlier  opinions.  He  had,  as  shown  above,  ascribed 
the  predominance  of  the  right  hand  over  the  left  to  the  mechanical  advantage  which 
the  right  side  has  in  consequence  of  the  centre  of  gravity  inclining  to  it.  But  he  says,  in 
his  later  treatise,  "  I  judged  hastily  when  I  inferred  that  this  is  the  ground  of  preference 
which  prompts  the  great  majority  of  mankind  to  use  their  right  limbs  rather  than  their 
left.  The  position  of  the  centre  of  gravity  on  the  right  side  is  common  to  all  men  of  normal 
conformation,  and  furnishes  to  all  of  them  alike  an  adequate  motive,  when  they  are  about  to 
put  forth  their  full  strength  in  the  performance  of  certain  actions,  to  use  the  limbs  of  the 
right  side  in  preference  to  those  of  the  left.  But  such  actions  are  of  comparatively  rare 
occurrence,  and  the  theory  fails  to  explain  why  the  right  limbs,  and  more  especially  the 
right  hand,  are  preferred  on  so  many  occasions  where  no  great  muscular  effort  is  required  ; 
and  fails  still  more  signally  to  explain  why  some  men  give  a  preference  to  the  limbs  of 
the  left  side,  and  others  manifest  no  predilection  for  either."  Dr.  Buchanan  accordingly 
proceeds  to  show,  that  there  is  not  only  the  element  of  the  position  of  the  centre  of  gravity 
as  the  pivot  on  which  all  the  mechanical  relations  of  the  two  sides  of  the  body  turn  ;  but 
there  is,  as  he  conceives,  this  other  and  no  less  important  element.  "The  centre  of  gravity 
situated  on  the  right  side,  is  variously  placed  upwards  or  downwards,  according  to  the 
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original  make  or  framework  of  the  body."  In  the  great  majority  of  cases  this  lies  above 
the  transverse  axis  of  the  body,  with  a  consequent  facility  for  balancing  best,  and  turning 
most  easily  and  securely,  on  the  left  foot,  with  the  impulsive  power  effected  by  the  muscles 
of  the  right  lower  limb.  Man  is  thus,  as  a  rule,  right-footed :  and,  according  to  Dr.  Buchanan, 
by  a  necessary  consequence  becomes  right-handed.  By  a  series  of  diagrams  he  accordingly 
shows  the  assumed  variations  :  (1)  the  centre  of  gravity  above  the  tranverse  axis,  with 
its  accompanying  right-handedness  ;  (2)  the  centre  of  gravity  corresponding  with  the 
transverse  axis,  which  he  assigns  to  the  ambidextrous  ;  and  (3)  the  centre  of  gravity 
below  the  transverse  axis  begetting  k-ft-handeduess.  The  whole  phenomena  are  thus 
ascribed  to  the  instinctive  sense  of  equilibrium,  which  constitutes  a  nearly  infallible  guide 
in  all  the  movements  of  the  human  body.  The  greater  development  of  the  organs  of 
motion  of  the  right  side  is  therefore,  as  he  conceives,  uot  congenital,  but  arises  solely  from 
the  greater  use  that  is  made  of  them.  The  relative  position  of  the  centre  of  gravity 
depends  accordingly  on  the  original  conformation  of  the  body.-  Broad  shoulders, muscu- 
lar arms,  a  large  head  and  a  long  neck,  all  tend  to  elevate  the  centre  point ;  while  the 
contrary  result  follows  from  width  at  the  haunches  and  a  great  development  of  the  lower 
limbs. 

The  intermediate  condition,  in  which  the  centre  of  gravity  falls  upon  the  transverse 
axis,  with  no  instinctive  tendency  to  call  into  action  the  muscles  of  the  one  side  of  the 
body  in  preference  to  those  of  the  other,  constitutes,  according  to  Dr.  Buchanan,  the  most 
happy  conformation  of  the  body.  "  It  belongs,"  he  says,  "  more  especially  to  the  female 
sex.  It  is  this  that  so  often  renders  a  young  girl  a  perfect  model  of  grace  and  agility. 
It  is  the  same  conformation  that  enables  the  ballet-dancer  to  whirl  round  on  her  one  foot 
till  the  spectators  are  giddy  with  looking  at  her,  when  she  completes  her  triumph  by 
revolving  with  the  same  ease  and  grace  on  her  other  foot  also."  He  further  adds  :  "  If 
accurate  statistics  could  be  obtained,  I  believe  it  would  be  found  that  while  a  very  great 
majority  of  males  are  right-hauded,  the  proportion  of  females  is  less  ;  and  that,  on  the 
contrary,  a  larger  proportion  of  females  than  of  males  are  ambidextrous  or  left-handed." 

Consistently  with  the  ideas  thus  set  forth,  both  Dr.  Buchanan  and  Dr.  Strut  hers 
regard  right-handness  as  an  acquired  habit,  though  under  the  influence  and  control  of  the 
mechanical  forces  indicated  by  them.  "  As  the  question,"  says  the  latter,  '•  in  so  far  as  it 
can  bear  on  the  cause  of  the  preference  of  the  right  hand,  must  turn  on  the  weight  and 
position  of  the  viscera  in  the  child  at  the  period  when  the  predominance  of  the  right  hand 
is  being  gradually  developed,  in  the  second  and  third  years  and  afterwards,  it  is  necessary 
to  make  the  calculation  from  the  facts  as  presented  in  children."  In  a  letter  to  myself  he 
thus  writes :  "  I  have  again  and  again  verified  the  fact  in  my  own  children,  that  in  early 
childhood  there  is  no  preference  for  one  hand  more  than  the  other."  But  this,  as  has  been 
already  shown,  may  be  partly  due  to  modes  of  nursing  and  other  temporary  causes 
affecting  the  child  in  its  first  infantile  stage ;  and  though  it  may  undoubtedly  be  affirmed 
of  many,  if  not  indeed  of  the  majority,  of  children  at  that  stage,  a  certain  number  will  be 
found  to  manifest  a  distinct  preference,  at  a  very  early  age,  for  one  or  the  other  hand.  In 
the  case  of  a  niece  of  my  own,  the  left-handedness  showed  itself  very  soon ;  and  in  my 
grandson,  it  was  independently  observed  by  its  mother  and  nurse,  and  brought  under  my 
notice,  that  so  soon  as  he  was  able  to  grasp  an  object  and  transfer  it  from  one  hand  to  the 
other,  he  gave  the  preference  to  the  left  hand.  A  like  decided  preference  for  the  right 
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hand,  though  doubtless  also  comparatively  rare,  is  more  frequent ;  and  the  further  research 
is  carried,  the  more  manifest  does  it  appear  that — whatever  be  the  originating  cause, — the 
preferential  use  of  what  we  designate  the  right  hand  is  instinctive  with  a  sufficiently  large 
number  to  determine  the  prevalent  usage  ;  while  with  a  smaller  number  an  equally  strong 
impulse  is  felt  prompting  to  the  use  of  the  left  hand,  in  defiance  of  all  restraining  influences. 
It  is  indeed  always  necessary  to  give  full  weight  to  the  influences  of  education,  the  whole 
tendency  of  which,  from  early  childhood,  operates  in  one  direction.  The  extent  to  which 
this  is  systematically  employed  to  develop  the  use  of  the  one  hand  at  the  expense  of  the 
other,  is  illustrated  by  the  conventional  rules  for  the  use  of  the  knife  and  fork.  It  is  not 
sufficient  that  the  knife  shall  bo  invariably  held  in  the  right  hand.  The  child  is  taught 
to  hold  his  knife  in  the  right  hand  and  his  fork  in  the  left  when  cutting  his  food  ;  but 
when  cither  the  fork  or  spoon  is  used  alone,  it  must  forthwith  be  transferred  to  the  right 
hand.  All  voluntary  employment  of  the  left  hand  in  any  independent  action  is  discoun- 
tenanced as  awkwardness  or  gaucherie  ;  and  thus,  with  a  large  majority,  especially  among 
the  more  refined  and  artificial  classes  of  society,  it  is  rendered  a  comparatively  useless 
member,  employed  at  best  merely  to  supplement  the  other.  Yet  I  am  not  aware  that  left- 
handedness  is  greatly  more  prevalent  among  the  rude  and  uncultured  classes,  or  among 
savage  than  civilized  races  ;  as  would  certainly  be  the  case  if  right-handedness  mainly 
depended  on  an  acquired  habit.  The  Rev.  George  Brown,  who  has  spent  upwards  of 
fourteen  years  as  a  missionary  among  the  Polynesians,  informs  me  that  left-handedness  is 
as  rare  among  the  natives  of  the  Pacific  islands  as  with  ourselves;  while  in  all  their 
languages  the  distinction  is  clearly  indicated.  Dr.  liae,  to  whose  own  inveterate  left- 
handediu'ss  I  have  alluded,  thus  writes  to  me  in  reference  to  its  prevalence  among  the 
races  of  Arctic  America  :  "  Unfortunately,  I  did  not  take  particular  care  to  notice  when 
among  the  Indians  and  Eskimos,  whether  any  or  many  of  them  were  left-handed.  From 
what  1  have  noticed,  some  of  them  seem  to  be  ambidextrous.  But  from  a  curious  story 
told  me  about  a  bear  throwing  a  large  piece  of  ice  at  the  head  of  a  walrus,  and  the  narrator 
telling  me  that  he  threw  it  with  the  left  forepaw,  as  if  it  was  something  unusual, 
probably  left-handedness  is  not  very  common  among  the  Eskimos." 

Turning  next  to  the  idea  set  forth  by  Dr.  Buchanan  as  to  the  greater  preponderance  of 
ambidexterity  or  left-handedness  among  females,  the  results  of  my  own  observation  by  no 
means  tend  to  confirm  this.  I  have  already  noted  the  case  of  a  lady  whose  left-handedness 
is  accompanied  by  great  dexterity.  I  have  repeatedly  met  with  cases  of  ladies  who  use  the 
needle  skilfully  with  the  left  hand  ;  but  the  results  of  enquiries  addressed  to  musicians 
and  music  teachers,  indicate  that  in  the  great  majority  of  cases  the  cultivation  of  the 
left,  as  the  weaker  or  less  skilful  hand,  has  to  be  sedulously  enforced  in  the  training 
of  the  female  organist  and  pianist.  It  is  because  left-handed  pianists  are  rare  that  their 
exceptional  dexterity  is  noted,  as  in  the  case  of  a  Canadian  lady  referred  to  above  :  "  She 
had  great  advantages  from  her  left-handedness.  She  was  a  very  good  performer  on  the 
piano,  and  her  bass  was  magnificent." 

Again  as  to  the  pirouetting  of  the  trained  ballet-dancer,  I  have  been  assured  that  much 
practise  is  required  to  obtain  equal  facility  on  either  foot.  Dr.  Buchanan  traces  the  deve- 
lopment of  the  limbs  in  their  active  use,  from  the  first  effort  of  the  child  to  stand  erect  ; 
next,  the  learning  to  balance  himself  and  turn  round  on  a  single  foot,  and  so  through  a 
succession  of  stages,  until  at  length  "  the  child  becomes  right-footed.  It  is  not  till  long 
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after  that  the  right  arm  acquires  its  predominance."  But  the  coordination  of  the  right  or 
left  hand  and  the  corresponding  foot  is  by  no  means  so  invariable  as  to  justify  any  such 
theory.  Hopping,  pirouetting,  and  standing  on  one  foot,  are  comparatively  exceptional 
actions.  The  two  lower  limbs  are  most  frequently  employed  in  necessarily  alternate 
locomotion.  The  use  of  the  lower  limbs,  moreover,  is  much  more  independent  of  direct 
conscious  volition  than  that  of  the  hands,  and  the  purposes  to  which  their  action  is  applied 
are  rarely  of  a  nature  to  invite  special  attention  to  them.  There  is,  however,  an  instinctive 
tendency  with  many,  if  not  indeed  with  the  majority,  to  use  one  foot  in  preference  to  the 
other,  but  not  necessarily  the  corresponding  one  to  the  dextrous  hand,  be  it  right  or  left. 
In  skating,  for  example,  where  military  training  has  not  habituated  to  the  use  of  the  left 
foot  in  starting,  most  persons  have  an  instinctive  preference  for  one  foot.  So  also  in 
football,  it  is  not  with  most  players  a  matter  of  mere  chance  which  foot  will  be  used 
in  starting  the  ball.  Possibly  the  same  reason  may  help  to  account  for  the  invariable 
tendency  of  a  blindfold  walker  to  deviate  to  one  side  or  the  other.  It  is  scarcely  possible 
to  walk  in  a  straight  line  with  the  eyes  shut.  The  one  leg  apparently  tends  to  outwalk  the 
other.  Guided  mainly  by  my  own  experience,  I  remarked,  when  first  writing  on  this 
subject,  that  "the  same  influences  appear  to  affect  the  whole  left  side,  as  shown  in  hopping, 
skating,  football,"  etc.  But  this  is  partial  and  uncertain.  Dr.  Brovvn-Sequard  atlirms  that 
right-sidedness  affects  the  arms  much  more  than  the  logs,  and  in  proof  of  this  he  states  that 
"  it  is  exceedingly  rare  that  the  leg  is  affected  in  the  same  degree  by  paralysis  as  the  arm." 
Dr.  Joseph  Workman,  for  many  years  Medical  Superientendent  of  the  Provincial  Lunatic 
Asylum  at  Toronto,  thus  writes  to  me :  "When  you  say  that  left-footedness  is  (only)  as 
frequent,  as  left-haudedness,  I  am  quite  sure  you  are  in  error.  I  remember  well,  when  I 
was  a  boy,  observing  the  fact  among  labouring  men  engaged  in  what  was  called  in  Ireland 
'  sodding '  potatoes,  in  ridges  about  five  feet  wide,  instead  of  planting  in  drills,  that  in 
any  given  number  of  men,  from  four  up  to  a  dozen,  right  and  left-footedness  prevailed 
about  equally.  Each  pair  carrying  up  the  work  of  a  ridge  required  to  be  right  and 
left-footed  men.  I  am  myself  left-footed  ;  and  of  eight  brothers,  I  believe  about  four  were 
left  and  four  right-footed.  Sir  Charles  Bell,  in  asserting  that  '  no  boy,  unless  he  is 
left-handed,  hops  on  the  left  foot,'  asserts  far  more  than  the  fact.  I  believe  every  boy  will 
hop  on  his  spade  fool ;  at  least  I  do  so,  and  I  am  not  left-handed ;  and  I  instinctively  do 
so  because  I  dig  with  this  foot." 

Dr.  Buchanan  states  that  "  in  all  adults  who  use  the  right  hand  in  preference  to  the 
left — that  is,  in  the  great  majority  of  mankind, — the  muscles  of  the  right  side,  as  well  as 
the  bones  and  other  organs  of  motion,  are  more  highly  developed  than  those  on  the  left 
side ;"  and  the  predominance  of  the  upper  limb  follows,  as  a  rule,  the  previous  develop- 
ment of  the  lower  limb  on  the  same  side.  The  power  of  overcoming  weight  or  resistance, 
and  that  of  passively  bearing  weights,  he  assigns  to  opposite  sides, — both  naturally 
resulting  from  the  centre  of  gravity  lying  on  the  right  side.  If  such  be  the  case,  the 
great  majority  of  mankind  should  instinctively  use  the  same  side  in  bearing  a  burden.  A 
favorable  opportunity  occurred  for  testing  this  question.  During  a  voyage  of  some  days 
in  one  of  the  large  steamboats  on  the  Mississippi  River,  my  attention  was  attracted  by  the 
deck-porters,  who  at  every  landing  are  employed  in  transporting  the  freight  to  and  from 
the  levee,  and  in  supplying  the  vessel  with  cordwood.  They  constitute,  as  a  class,  the 
rudest  representatives  of  unskilled  labour,  including  both  whites  and  negroes.  For  hours 
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together  they  are  to  be  seen  going  at  a  run  to  and  from  the  lower  deck  of  the  vessel, 
carrying  sacks  of  grain,  bales,  chests,  or  bundles  of  cordwood.  Watching  them  closely,  I 
observed  that  some  gave  the  preference  to  the  right  and  some  to  the  left  shoulder  in  bear- 
ing their  burden  ;  and  this  whether,  as  with  bale  and  sack,  they  had  it  placed  on  their 
shoulders  by  others,  or,  as  with  cordwood,  they  took  the  load  up  themselves.  Noting 
in  separate  columns  the  use  of  the  right  and  left  shoulder,  and  in  the  case  of  loading 
with  cordwood  the  employment  of  the  right  and  left  hand,  I  found  the  difference  did 
not  amount  to  much  more  than  sixty  per  cent.  In  one  case  I  noted  137  carry  the 
burden  on  the  left  shoulder  to  81  on  the  right ;  in  another  case  16  to  45 ;  and  in  the  case 
of  loading  *  ordwood,  where  the  natural  action  of  the  right  baud  is  to  place  the  burden  on 
the  left  shoulder,  so  that  the  use  of  the  right  shoulder  necessarily  implies  that  of  the  left 
hand,  the  numbers  were  P>~>  using  the  left  shoulder  and  36  the  right.  Here,  therefore, 
a  practical  test  of  a  very  simple  yet  reliable  kind  fails  to  confirm  the  idea  of  any  such 
mechanical  cause  inherent  in  the  constitution  of  the  human  frame,  tending  to  a  uniform 
exertion  of  the  right  side  and  the  passive  employment  of  the  left,  in  muscular  action. 

Wliile  thus  questioning  some  of  the  assumptions  and  deductions  set  forth  by  Dr. 
liuchanan,  it  must  be  acknowledged  that  his  later  theory  has  this  great  advantage  over 
other  attemps  to  account  lor  right-handedness  that  it  equally  meets  the  cases  of  deviation 
from  prevalent  usage.  No  theory  is  worthy  of  serious  consideration  which  deals  with 
left-handednesH  as  an  exceptional  deviation  from  habitual  action  :  as  where,  in  his  earlier 
treatise,  Dr.  liuchanan  expressed  the  belief  that  many  instances  of  left-handedness  are 
"  merely  cases  of  ambidextrousness,  when  the  habit  of  using  the  left  side,  in  whatever 
way  begun,  has  given  to  the  muscles  of  that  side  such  a  degree  of  development  as  enables 
them  to  compete  with  tin,-  muscles  of  the  right  side,  in  spite  of  the  mechanical  disadvan- 
tages under  which  they  labour."  "  There  is  an  awkwardness,"  he  added,  "in  the  muscular 
efforts  ot  such  men,  which  seems  to  indicate  a  struggle  against  nature."  But  for  those 
indisputable  cases  of  "men  who  unquestionably  use  their  left  limbs  with  all  the  facility 
and  efficiency  with  which  other  men  use  their  right,"  he  felt  compelled  either  to  resort  to 
the  gratuitous  assumption  of  "  malformations  and  pathological  lesions  in  early  life,  diseases 
of  the  right  lung,  contraction  of  the  chest  from  pleurisy,  enlargement  of  the  spleen,  dis- 
tortions of  the  spine,"  etc. ;  or  to  assume  a  complete  reversal  of  the  whole  internal  organic 
structure. 

More  recently.  Dr.  Humphry,  of  Cambridge,  has  discussed  the  cause  of  the  prefer- 
ential use  of  the  right  hand,  in  his  monograph  on  "  The  Human  Foot  and  Human  Hand," 
but  with  no  very  definite  results.  Many  attempts,  he  says,  have  been  made  to  answer 
the  question,  Why  is  man  usually  right-handed?  "but  it  has  never  been  done  quite  satis- 
factorily ;  and  I  do  not  think  that  a  clear  and  distinct  explanation  of  the  fact  can  be  given. 
There  is  no  anatomical  reason  for  it  with  which  we  are  acquainted.  The  only  peculiarity 
that  we  can  discern,  is  a  slight  difference  in  the  disposition,  within  the  chest,  between 
the  blood-vessels  which  supply  the  right  and  left  arms.  This,  however,  is  quite  insuffi- 
cient to  account  for  the  disparity  between  the  two  limbs.  Moreover,  the  same  disposition 
is  observed  in  left-handed  persons  and  in  some  of  the  lower  animals  ;  and  in  none  of  the 
latt.-r  is  there  that  difference  between  the  two  limbs  which  is  so  general  among  men." 
Dr.  Humphry  accordingly  inclines  to  the  view  that  the  superiority  of  the  right  hand  is 
not  natural,  but  acquired.  "All  men,"  he  says,  "are  not  right-handed ;  some  are  left- 
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handed  ;  some  are  ambidextrous  ;  and  in  all  persons,  I  believe,  the  left  hand  may  be 
trained  to  as  great  expertness  and  strength  as  the  right.  It  is  so  in  those  who  have  been 
deprived  of  their  right  hand  in  early  life  ;  and  most  persons  can  do  certain  things  with 
the  left  hand  better  than  with  the  right."  So,  far,  therefore,  Dr.  Humphry's  decision 
would  appear  to  be  wholly  in  favour  of  the  conclusion  that  the  superiority  of  the  right 
hand  is  an  acquired  habit.  But  after  stating  thus  much,  he  adds  :  "  Though  I  think  the 
superiority  of  the  right  hand  is  acquired,  and  is  a  result  of  its  more  frequent  use,  the 
tendency  to  use  it  in  preference  to  the  left  is  so  universal,  that  it  would  seem  to  be  natural. 
I  am  driven,  therefore,  to  the  rather  nice  distinction,  that,  though  the  superiority  is 
acquired,  the  tendency  to  acquire  the  superiority,  is  natural." 

This  "nice  distinction  "  amounts  to  something  very  like  an  evasion  of  the  real  diffi- 
culty, unless  we  assume  Dr.  Humphry  to  mean  only  what  Dr.  Buchanan  states,  that  during 
the  weakness  of  infancy  and  childhood  the  two  hands  are  used  indiscriminately  ;  and 
the  preferential  use  of  one  side  rather  than  the  other  does  not  manifest  itself  until  the 
muscular  system  has  acquired  active  development.  All  the  processes  by  which  dexterity 
in  the  manipulation  and  use  of  tools  is  manifested,  are  acquired,  whether  the  right  or  the 
left  hand  be  the  one  employed.  Men  are  not  born  with  carpentering,  weaving,  modelling 
and  architectural  instincts,  requiring  no  apprenticeship  or  culture,  like  ants,  bees,  spiders, 
martins  and  beavers ;  though  the  aptitude  in  mastering  such  arts  is  greater  in  some  than 
in  others.  If  the  tendency  in  their  practice  to  use  the  right  hand  is  natural,  that  is  to 
say  innate  or  congenital,  then  there  need  be  no  nice  distinctions  in  affirming  it.  But 
on  any  clearly  defined  physiological  deductions  of  right-handedness  from  the  disposition 
of  the  organs  of  motion  or  circulation,  or  any  other  uniform  relation  of  the  internal 
organs  and  the  great  arteries  of  the  upper  limbs,  left-handedness  becomes  mysterious, 
if  not  inexplicable,  unless  on  the  assumption  of  a  corresponding  reversal  of  organic 
structure ;  for  Dr.  Humphry's  assertion  that  "  in  all  persons  the  left  hand  may  be  trained 
to  as  great  expertuess  and  strength  as  the  right,"  is  contradicted  by  the  experience  of  left- 
handed  persons  in  their  efforts  to  apply  the  same  training  to  the  right  hand. 

To  the  most  superficial  observer  it  is  manifest  that  the  anatomical  disposition  of  the 
vital  organs  is  not  symmetrical.  The  heart  lies  obliquely,  from  above  downwards,  and 
from  right  to  left ;  the  trachea  is  on  the  right  side,  and  the  right  and  left  subclavian 
veins  and  arteries  are  diversely  arranged.  There  are  also  three  lobes  of  the  right  lung, 
and  only  two  of  the  left ;  and  the  liver  is  on  the  right  side.  Here,  therefore,  are  sources 
of  difference  between  the  right  and  left  sides  of  the  body,  which,  if  subject  to  variation, 
offer  a  possible  explanation  of  the  phenomenon  that  has  so  long  baffled  physiologists.  To 
the  variations  in  the  disposition  of  those  organs  attention  has  accordingly  been  repeatedly 
directed;  as  in  the  occasional  origin  of  the  left  subclaviau  artery  before  the  right,  which, 
as  hereafter  noted,  Professor  Hyrtl  suggested  as  the  cause  of  the  transfer  of  dexterity  to 
the  left  limb.  But  instances  have  repeatedly  occurred  of  the  entire  transposition  of  the 
viscera.  "  There  are  men  born,"  says  Dr.  Buchanan,  "  who  may  grow  up  and  enjoy  perfect 
health,  in  whom  the  position  of  all  the  thoracic  and  abdominal  viscera  is  reversed.  There 
are  three  lobes  of  the  left  lung  and  only  two  of  the  right,  the  liver  is  on  the  left  side,  and 
the  heart  is  on  the  right ;  and  so  forth."  Those,  and  other  malformations,  as  well  as 
pathological  lesions,  especially  if  they  occur  in  early  life,  may  affect  the  relative  power  of 
the  two  sides ;  and  Dr.  Buchanan,  at  a  later  date,  reported  a  case  that  came  under  his  own 
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notice,  in  which  the  entire  transposition  of  the  viscera  coexisted  with  left-handeduess. 
But  he  had  already  adopted  the  mechanical  theory,  subsequently  modified,  as  explained 
above ;  and  it  is  only  in  a  closing  remark  in  his  paper  of  1862  that  he  makes  a  passing 
reference  to  this  remarkable  coincidence. 

Professor  Hyrtl,  of  Vienna,  the  eminent  anatomist  already  referred  to,  in  discussing 
the  cause  of  left-handedness  in  his  "  Handbuck  der  Topographischen  Anatomie  "  (I860), 
affirms  a  correspondence  between  the  ratio  of  left-handed  persons  and  the  occurrence  of 
certain  deviations  from  the  normal  arrangements  of  the  blood-vessels.  "  It  happens,"  he 
says,  "  iu  the  proportion  of  about  two  in  a  hundred  cases,  that  the  left  subclaviau  artery 
has  its  origin  before  the  right,  and  in  these  cases  left-handedness  exists,  as  it  also  often 
actually  does  in  the  case  of  complete  transposition  of  the  internal  organs  ;  and  it  is  found 
that  the  proportion  of  loft-handed  to  right-handed  persons  is  also  about  two  to  one 
hundred."  Professor  Hyrtl  thinks  that  ordinarily  (he  blood  is  sent  into  the  right  subclavian 
under  a  greater  pressure  than  into  the  left,  on  account  of  the  relative  position  of  these 
vessels ;  that  in  consequence  of  the  greater  supply  of  blood,  the  muscles  are  better 
nourished  and  stronger ;  and  that  therefore  the  right  extremity  is  more  used.  In  cases  of 
anomalous  origin  oi  the  left  subclavian,  etc.,  the  reverse  occurs,  and  therefore  the  left 
hand  is  employed  in  preference.  The  theory  of  Professor  Hyrtl  has  this  feature  to  recom- 
mend it,  that  it  assigns  a  cause  for  the  prevalent  habit,  which,  if  confirmed,  would  equally 
account  for  the  exceptional  left-handedness;  and  no  proffered  solution  of  the  question, 
founded  on  organic  structure,  is  deserving  of  attention  which  fails  to  do  so.  But  the 
statistics  of  such  internal  organic  structure  are  not,  like  those  of  the  transposition  of  the 
heart  and  immediately  related  organs,  accessible  in  the  living  subject,  unless  in  very  rare 
exceptions ;  and  the  occurrence  of  one  or  two  cases  in  which  the  deviation  from  the 
normal  arrangement  of  the  artery,  or  the  entire  transposition  of  the  viscera,  is  found  to 
coexist  with  left-handedness,  may  only  be  misleading. 

A  correspondent  of  "  Nature  "  (June  9,  1870)  refers  to  a  case  of  transposition  of 
the  origin  of  the  right  subclavian  artery,  disclosed  by  the  occurrence  of  aneurism,  where 
the  person  was  ascertained  to  have  been  undoubtedly  right-handed.  In  the  following 
year  an  interesting  article  by  Dr.  Pye-Smith  appeared  in  the  "  Guy's  Hospital  Reports," 
and  was  subsequently  reprinted,  with  additions,  under  the  title  of  "The  connection  of 
left-handedness  with  transposition  of  viscera  and  other  supposed  anatomical  causes."  In 
this  the  author  states  that  he  found  the  deviation  from  the  normal  arrangement  of  the 
primary  branches  of  the  aorta,  in  which  the  right  subclavian  arises  from  the  third  part  of 
the  aortic  arch,  to  occur  four  times  iu  296  dissections.  As  this  variation,  he  says,  "cannot 
be  recognised  during  life,  its  connection  with  left-haudedness  is  not  easy  to  investigate. 
But  in  one  case,  at  least,  Dr.  Peacock  ascertained  for  me  that  the  subject  of  this  abnor- 
mality, whose  heart  and  arteries  he  had  examined  for  another  purpose,  was  right-handed 
during  life."  Any  one  can  tell  on  which  side  his  heart  lies  ;  but  the  disposition  of  the 
subclaviau  artery  is  wholly  beyond  his  cognizance  ;  and,  indeed,  Professor  Hyrtl,  while 
referring  to  this  abnormal  organisation  as  one  probable  cause  of  left-handedness,  does  not 
affirm  more  than  that  the  one  has  been  ascertained  in  some  cases  to  be  an  accompaniment 
of  the  other.  The  evidence  that  in  other  cases  it  has  been  unaccompanied  by  left-handed- 
ness  shows  that  it  is  no  necessary  source  of  deviation  from  normal  action. 

The  other  theory,  that  left-haudeduess  is  an  inevitable  accompaniment  of  the  trans- 


HAND  AND  LBFT-HANDEDNESS.  33 

position  of  the  viscera,  is  more  easily  tested.  It  is  one  that  has  been  repeatedly  suggested ; 
and  has  not  only  received  the  sanction  of  Professor  Hyrtl,  but  is  supported  by  some 
undoubted  cases  in  which  the  two  conditions  coexisted.  But,  as  Dr.  Pye-Smith  remarks, 
"  a  few  such  instances  only  prove  that  transposition  of  the  viscera  does  not  prevent  the 
subject  of  the  abnormality  from  being  left-handed.  Though  attention  has  hitherto  been 
little  drawn  to  this  point,  there  are  enough  cases  already  recorded  to  show  that  for  a 
person  with  transposed  viscera  to  be  left-handed  is  a  mere  coincidence."  In  confirmation 
of  this,  Dr.  Pye-Smith  refers  to  four  cases,  one  of  which  came  under  his  own  observation 
in  Guy's  Hospital,  where  the  subjects  of  the  abnormal  disposition  of  the  viscera  had  been 
right-handed.  In  the  "  Rochester  (N.Y.)  Express,"  of  October,  1877,  a  notice  appeared  of 
an  autopsy  on  the  body  of  George  Vail,  of  Whitby,  Ontario,  who  had  recently  died  in  the 
Rochester  Hospital.  Dr.  Stone,  as  there  stated,  "  noticed  upon  the  first  examination,  when 
the  patient  came  for  treatment,  that  there  was  what  is  technically  called  'juxtaposition  of 
the  heart,'  which  is  a  very  rare  condition.  He  was  gratified  at  the  autopsy  to  have  his 
diagnosis  confirmed,  the  heart  being  found  on  the  right  side  of  the  body,  instead  of  the 
left."  I  immediately  wrote  to  "Whitby,  and  in  reply  was  informed  that  no  one  had  ever 
noticed  in  Vail  any  indication  of  his  being  left-handed.  A  similar  case  of  the  transposition 
of  the  viscera,  in  which,  nevertheless,  the  person  was  right-handed,  recorded  by  M.  Gery, 
is  quoted  in  Cruveillier's  "  Anatomie,"  (I.  65.)  Another  is  given  by  M.  Gachet,  in  the 
"  Gazette  des  Hospitaux,"  Atigust  31,  1861  ;  and  a  third  in  the  Pathological  Transactions, 
Vol.  XIX.  p.  447  ("  Nature,"  April  28,  1870).  This  evidence  suffices  to  prove  that  there  is 
no  true  relation  between  the  transposition  of  the  viscera  and  left-handedness.  Dr. 
Struthers  has  shown  that  "  as  far  as  the  viscera  alone  are  concerned,  the  right  side  is  at 
least  22J  ounces  heavier  than  the  left,  and  that  this  is  reduced  7?  ounces  by  the  influence 
of  the  contents  of  the  stomach,  leaving  a  clear  preponderance  of  at  least  15  ounces  in 
favour  of  the  right  side."  The  preponderance  of  the  right  side,  he  adds,  is  probably 
considerably  greater  than  15  ounces,  and  it  is  rendered  still  more  so  in  the  erect  posture. 
The  total  weight  of  viscera  on  the  right  side  he  states  at  50?  ounces,  while  that  of  the  left 
side  is  only  28  ounces,  giving  a  visceral  preponderance  on  the  right  side  of  22?  ounces. 
But  if  this  relative  excess  of  weight  on  the  right  side  be  the  true  source  of  right-handed- 
ness, the  transposition  of  the  viscera  ought  to  be  invariably  accompanied  with  a  corres- 
ponding change.  A  single  example  of  the  preponderant  cause,  unaccompanied  by  the 
assumed  effect,  is  sufficient  to  discredit  the  theory. 

There  remains  to  be  considered  the  source  suggested  by  Professor  Gratiolet,  when  he 
turned  from  the  organs  in  immediate  contact  with  the  arm  and  hand  to  the  cerebral 
centre  of  nerve  force.  The  statements  advanced  by  him  that  the  anterior  convolutions  of 
the  left  side  of  the  brain  are  earlier  developed  than  those  of  the  right,  when  taken  in 
connection  with  the  well-known  decussation  of  the  nerve-roots,  would  account  for  the 
earlier  development  of  the  muscles  and  nerves  of  the  right  arm ;  but  his  opinion  has  been 
controverted  by  competent  observers.  This,  however,  does  not  dispose  of  the  question. 
A  recent  observer  definitely  affirms  that  "the  large  proportion  of  cases  of  ataxic  aphasia 
occur  in  association  with  right-sided  hemiphlegia,  although  others  are  on  record  in  which 
it  has  appeared  in  connection  with  left-sided  hemiphlegia  in  left-handed  persons." 
(Encyc.  Britann,  art.  Aphasia}  In  those  an  intimate  relation  is  thus  established  between 
right  or  left-handedness  and  the  development  of  the  opposite  cerebral  hemisphere.  "  The 
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opinion,"  says  Dr.  Pye-Smith,  "  that  some  difference  between  the  two  sides  of  the  brain 
has  to  do  with  our  preference  for  the  right  hand  over  the  left  may,  perhaps,  be  supported 
by  two  very  interesting  cases  of  aphasia  occurring  in  left-handed  persons,  recorded  by 
Dr.  Hughlings  Jackson  and  Dr.  John  Ogle.  In  both  these  patients  there  was  paralysis  of 
the  left  side ;  so  that  it  seems  likely  that  in  these  two  left-handed  people  the  right  half  of 
the  brain  had  the  functions,  if  not  the  structure,  which  ordinarily  belong  to  the  left.  To 
these  cases  may  be  added  a  very  remarkable  one  published  by  Dr.  Wadham  (St.  George's 
Hosp.  Rep.  1869).  An  ambidextrous,  or  partially  left-handed  lad,  was  attacked  with  left 
hemiplegia  and  loss  of  speech;  he  had  partly  recovered  at  the  time  of  his  death,  twelve 
months  later,  and  then  the  right  insula,  and  adjacent  parts,  were  found  softened." 

The  remarkable  difference  in  the  convolutions  of  different  brains,  and  the  consequent 
extent  of  superficies  of  some  brains  over  others  apparently  of  the  same  size,  have  been  a 
matter  of  special  observation,  with  results  lending  confirmation  to  the  idea  that  great 
development  of  the  convolutions  of  the  brain  is  the  concomitant  of  a  corresponding 
manifestation  of  intellectual  activity.  But  the  complexity  in  the  arrangement  of  these 
convolutions,  and  the  consequent  extent  of  superficies,  often  differ  considerably  in  the 
two  hemispheres  of  the.  same  brain  ;  and  it  seems  not  improbable  that  left-handeduess 
may  prove  to  be  traceable  to  certain  structural  differences  between  the  right  and  left 
hemispheres.  The  variations  in  shape  and  arrangement  of  the  convolutions  in  either 
hemisphere  may  be  no  more  than  the  accidental  folds  of  the  cerebral  mass,  in  its  later 
development  in  the  chamber  of  the  skull;  and  within  ordinary  limits  they  probably 
exercise  no  appreciable  influence  on  physical  or  mental  activity.  From  long  and 
careful  observation,  especially  of  children,  I  am  satisfied  that  with  the  great  majority, 
right-handedness  is  mainly  the  result  of  education,  or  a  compliance  with  prevailing  usage. 
Little  effort  would  be  needed  with  such  to  superinduce  left-handeduess.  But  there  is  a 
sufficient  number  of  persons  naturally  and  instinctively  right-handed  to  determine  the 
bias  of  the  majority;  though  they  cannot  influence  another,  and  smaller  number,  who 
have  an  equally  strong  and  ineradicable  impulse  to  the  use  of  the  left  hand.  Where, 
therefore,  opportunity  is  afforded  for  examination  of  the  brain,  it  is  desirable  that  in  every 
case  of  marked  inequality  between  the  two  hemispheres,  inquiry  should  be  instituted  as 
to  the  concurrence  of  a  strongly  pronounced  right  or  left-haudedness; 

But  it  has  also  been  affirmed  as  the  result  of  repeated  observations,  that  there  is  often 
a  decided  difference  in  the  weight  of  the  two  hemispheres  of  the  brain.  M.  Broca  stated 
that  in  forty  brains  he  found  the  left  frontal  lobe  heavier  than  the  right  ;  and  Dr.  Boyd, 
when  describing  the  results  obtained  by  him  from  observations  on  upwards  of  500  brains 
of  patients  in  the  St.  Marylebone  Hospital,  says  :  "  It  is  a  singular  fact,  confirmed  by  the 
examination  of  nearly  200  cases  at  St.  Marylebone,  in  which  the  hemispheres  were  weighed 
separately,  that  almost  invariably  the  weight  of  the  left  exceeded  that  of  the  right  by  at 
least  the  eighth  of  an  ounce."  Dr.  Brown-Sequard  also,  as  hereafter  noted,  makes  this 
apparent  excess  in  weight  of  the  left  hemisphere  of  the  brain  the  basis  of  very  compre- 
hensive deductions.  Again  Dr.  Bastian  affirms,  as  the  result  of  careful  observation, 
that  the  specific  gravity  of  the  grey  matter  from  the  frontal,  parietal,  and  occipital 
convolutions,  respectively,  is  often  slighly  higher  on  the  left  than  it  is  on  the  right 
hemisphere.  Such  deductions,  however,  have  been  questioned  ;  and  Professor  Wagner 
and  Dr.  Thurnam  both  state  that  their  careful  independent  investigations  failed  to 
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confirm  the  results  arrived  at  by  M.  Broca  and  Dr.  Boyd.  From  the  weighing  of  the  two 
hemispheres  of  eighteen  distinct  brains,  Professor  Wagner  found  the  right  hemisphere 
the  heavier  in  ten,  and  the  left  in  six  cases,  while  in  the  remaining  two  they  were  of 
equal  weight.  Dr.  Thuruam,  without  entering  into  details,  states  that  the  results  of  his 
weighings  did  not  confirm  Dr.  Boyd's  observations  ;  adding  that  "  fresh  careful  observa- 
tions are  certainly  needed  before  we  can  admit  the  general  preponderance  of  the  left 
hemisphere  over  the  right."  Though  the  two  hemispheres  of  the  brain  are  sufficiently 
distinct,  they  are  united  at  the  base  ;  and  even  with  the  most  careful  experimenters,  the 
section  through  the  cerebral  peduncles  and  the  corpus  callosum  is  so  delicate  an  opera- 
tion that  a  very  slight  bias  of  the  operator's  -hand  may  affect  the  results.  That  a  differ- 
ence however  is  occasionally  demonstrable  in  the  weight  of  the  two  hemispheres  is 
unquestionable,  and  encourages  further  observation  with  a  view  to  ascertain  definitely 
how  far  the  evidence  is  in  accordance  with  the  hypothesis  of  left-handedness  being 
referable  to  an  exceptionally  greater  action  of  the  right  side  of  the  brain.  It  is  in  full 
accordance  with  what  has  already  been  affirmed  as  to  the  very  partial  prevalence  of  any 
strongly  defined  bias  in  the  majority  for  the  preferential  use  of  either  hand,  that  many 
brains  should  come  under  the  notice  of  careful  observers  where  little  or  no  difference  can 
be  found  between  the  two  hemispheres.  But  weight  is  not  the  only  element  of  variation. 
Dr.  Bastian,  in  "  The  Brain  as  an  Organ  of  Mind,"  draws  attention  to  the  unsymmetrical 
development  of  the  two  hemispheres  as  one  of  the  most  notable  peculiarities  of  the  human 
cerebrum.  This  is  not  only  the  case  with  reference  to  the  number  and  arrangement  of 
the  convolutions,  but  it  has  been  noted  by  various  anatomists  that  the  left  hemisphere 
is  very  frequently  slightly  longer  than  its  fellow.  Nor  are  the  distinct  functions  and 
the  independent  action  of  the  two  hemispheres  of  the  brain  by  any  means  limited  to  the 
range  of  action  now  under  review. 

Among  the  higher  cerebral  functions,  the  power  of  articulate  speech  has  been  assigned 
to  the  left  hemisphere  ;  and  Dr.  Broca  located  it  specifically  in  the  third  left  convolution. 
Commenting  on  this,  Dr.  Bastian  remarks :  "  It  has  been  thought  that  a  certain  more 
forward  condition  of  development  of  the  left  hemisphere — as  a  result  of  hereditary  right- 
handedness  recurring  through  generation  after  generation, — might  gradually  become 
sufficient  to  cause  the  left  hemisphere  to  take  the  lead  in  the  production  of  speech- 
movements.  Some  little  evidence  exists,  though  at  present  it  is  very  small,  to  show  that 
it  is  left-handed  people  more  especially  who  may  become  aphasic  by  a  lesion  of  the  right 
third  frontal  gyrus."  Dr.  Bastian  further  assumes  it  to  be  indisputable  that  the  greater 
preponderance  of  right-hand  movements  in  ordinary  individuals  must  tend  to  produce  a 
more  complex  organization  of  the  left  than  of  the  right  hemisphere  ;  and  this  both  in  its 
sensory  and  motor  regions.  "With  the  left-handed,  however,  so  many  motives  are  constantly 
at  work  tending  to  call  the  right  hand  into  play,  that  the  compensating  influences  must  in 
their  case  tend  to  check  any  inequality  in  the  development  of  the  two  hemispheres.  As  to 
the  supposed  greater  liability  of  left-handed  people  to  aphasia,  I  have  failed  to  find  any 
confirmation  of  this  idea.  But  here  it  will  be  seen  that,  while  Dr.  Bastian  recognises  a 
correlation  between  the  development  of  one  or  other  cerebral  hemisphere  and  the  greater 
dexterity  of  the  opposite  hand,  he  is  inclined  to  regard  right  or  left-haudeduess  as  the 
cause,  rather  than  the  effect. 

Dr.  Brown-Sequard,  who  strongly  favours  the  idea  of  superiority,  both  in  size  and 
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weight,  of  the  left  over  the  right  cerebral  hemisphere,  also  ascribes  the  source  of  this  to 
the  greater  frequency  and  energy  of  all  right-hand  movements.  He  reverts  to  an  argument 
derived  from  left-handedness  when  discussing  his  theory  that  the  two  hemispheres  practi- 
cally constitute  two  distinct  brains,  each  sufficient  in  itself  for  the  full  performance  of 
nearly  all  mental  operations,  though  each  has  also  its  own  special  functions,  among 
which  is  the  control  over  the  movements  and  the  organs  of  opposite  sides  of  the  body. 
"  Every  organ,"  he  says,  "  which  is  put  in  use  for  a  certain  function  gets  developed,  and 
more  apt  or  ready  to  perform  that  function.  Indeed,  the  brain  shows  this  in  point  of  mere 
size  ;  for  the  left  side  of  the  brain,  which  is  used  most,  is  larger  than  the  right  side.  The 
left  side  of  the  brain  also  receives  a  great  deal  more  blood  than  the  right  side,  because 
its  action  preponderates  ;  and  every  organ  that  acts  much  receives  more  blood."  He 
accordingly  aflirms  that  the  growth  of  the  brain  up  to  forty  years  of  age,  if  not  indeed  to  a 
considerably  later  period  of  life,  is  sufficiently  marked  to  require  the  continued  enlargement 
of  the  hat.  Speaking  of  himself,  as  having  then  passed  his  fifty-sixth  year,  he  says: — 
"  There  is  no  period  of  six  months  that  has  passed  that  I  have  not  found  my  hat,  if 
neglected  and  put  aside,  has  become  too  small.  The  head  growing  is  very  strong  proof 
that  the  brain  grows  also."  The  opinions  advocated  by  the  leading  anatomists  of  Europe 
in  the  earlier  years  of  the  present  century,  differed  widely  from  this.  It  was  indeed 
maintained  by  Su-minering,  the  Wenzels,  and  Tiedemann,  that  the  brain  attained  its 
greatest  development  not  later  than  at  seven  or  eight  years  of  age.  But,  without  going 
so  far  as  Dr.  Bro\vn-Se(juard  is  prepared  to  do,  the  old  idea  as  to  the  complete  develop- 
ment of  the  brain  in  youth  is  now  abandoned,  and  the  latest  observers  have  produced 
evidence  in  proof  of  the  brain  increasing  in  weight,  so  that  the  greatest  average  weight 
occurs  between  thirty  and  forty  years  of  age.  They  do  not,  however,  indicate  any  such 
increase  in  actual  bulk  as  Dr.  Bro \\n-Sequard  implies.  In  the  majority  of  cases, 
indeed,  the  comparatively  early  ossification  of  the  sutures  would  alone  suffice  to 
preclude  the  possibility  of  such  a  growth  of  the  head,  as  Dr.  Brown-Sequard 
assumes  to  be  demonstrable  even  beyond  the  age  of  fifty-six.  Without  due 
allowance  for  the  stiffness  of  a  new  hat,  and  the  shrinking  of  an  old  one  when  out  of  use, 
hat-measurements  may  prove  very  deceptive.  On  his  assumption  relative  to  the  normal 
excess  of  the  left  hemisphere  of  the  brain,  there  ought  to  be  a  greater  equality  between 
the  two  hemispheres  in  a  left-handed  than  a  right-handed  person,  owing  to  the  more 
equal  employment  of  the  two  sides  of  the  brain  by  the  latter.  But  he  fails  to  appreciate 
the  bearings  of  his  own  argument  in  the  case  of  a  left-handed  person  conforming  in  many 
ways  to  the  usage  of  the  majority,  yet  instinctively  giving  the  preference  to  the  left  hand. 
He  dwells  on  the  fact  that  very  few  left-handed  persons  have  learned  to  write  with  the 
left  hand,  and  that  those  who  can  do  not  write  nearly  so  well  with  it  as  with  the  right 
hand.  Even  in  persons  who  are  left-handed  naturally,  so  that  the  right  side  of  the  brain 
may  be  assumed  to  control  the  reasoning  faculties  and  their  expression,  he  argues  that  the 
left  side  of  the  brain  "  can  be  so  educated  that  the  right  hand,  which  that  side  of  the 
brain  controls,  produces  a  better  handwriting  than  that  by  the  left  hand,  though  that  is 
controlled  by  the  better  developed  brain."  But  the  reasoning  is  alike  partial  and  mislead- 
ing. The  left-handed  person  systematically  submits  to  disabilities  in  his  efforts  to  comply 
with  the  usage  of  the  majority,  not  only  in  holding  his  pen  in  the  right  hand,  but  in  the 
direction  and  slope  of  the  writing.  A  left-handed  race  would  naturally  write  from  right 


HAND  AND  LEFT-HANDEDNESS.  39 

to  left,  sloping  the  letters  towards  the  left,  and  so  would  place  the  right-handed  penman 
at  a  like  disadvantage,  wholly  independent  of  any  supposed  change  in  the  functions  or 
preponderating  energy  of  either  hemisphere  of  the  brain.  But  even  in  the  absence  of 
practice,  the  command  of  the  left  hand  in  the  case  of  a  truly  left-handed  person  is  so  great 
that  very  slight  effort  is  required  to  enable  him  to  write  with  ease  with  that  hand. 

In  so  far  as  right-handedness  is  a  result  of  organic  structure,  and  not  a  mere  acquired 
habit ;  some  trace  of  it  should  be  found  in  the  lower  animals  ;  though  in  a  less  degree. 
Dr.  Buchanan,  in  discussing  his  "  Mechanical  Theory,"  notes  that,  "  While  the  viscera  of 
the  quadruped  have  the  same  general  lateralised  position  as  in  man,  there  is  a  reason  why 
this  should  be  carried  to  a  greater  extent  in  man  than  in  the  quadruped,  owing  to  the 
much  greater  lateral  development  of  the  chest  and  abdomen  of  the  human  figure,  in  order 
to  adapt  it  to  the  erect  posture,  as  contrasted  with  the  great  lateral  flattening  of  the 
trunk  in  quadrupeds.  The  equipoise  is  therefore  more  disturbed  in  man  than  in  the 
quadruped."  In  the  case  of  the  monkey,  its  necessities  as  a  climber  no  doubt  tend  to 
bring  all  its  limbs  into  constant  use  ;  but,  possibly,  careful  study  of  the  habits  and  gestures 
of  monkeys  may  disclose,  along  with  their  ambidextrous  skill,  some  traces  of  a  preference 
for  the  limbs  on  the  one  side.  The  elephant  has  been  repeatedly  affirmed  to  betray  a 
strongly  marked  right-sidedness ;  and  this  is  reiterated  in  a  communication  by  Mr.  James 
Shaw  to  the  Anthropological  section  of  the  British  Association,  where  he  notes  the 
"  curious  fact  that  elephants  have  been  frequently  known  to  use  the  right  tusk  more  than 
the  left  in  digging  up  roots,  and  in  doing  other  things."  But  the  statement  is  vague,  and, 
even  if  confirmed  by  adequate  proof,  can  scarcely  be  regarded  as  the  equivalent  of  right- 
handedness.  In  dogs  it  may  be  noticed  that  they  rarely  move  in  the  direct  line  of  their 
own  body,  but  incline  to  one  side  or  the  other,  the  right  hind-foot  stepping  into  the  print 
of  the  left  fore-foot,  or  vice  versa.  In  the  horse,  as  in  other  quadrupeds,  a  regular  alternation 
in  the  pace  is  manifest,  except  when  modified  by  education  for  the  requirements  of  man. 
I  experienced  no  difficulty  in  teaching  a  favourite  dog  to  give  the  right  paw  ;  and  no  child 
could  more  strongly  manifest  a  sense  of  shame,  than  he  did  when  reproved  for  the 
gaucherie  of  offering  the  wrong  one.  The  saddle  horse  is  trained  to  prefer  the  right  foot 
to  lead  with  in  the  canter;  while  the  same  animal  is  educated  differently  when  destined 
for  a  lady's  use  ;  but  I  have  been  informed  by  two  experienced  veterinary  surgeons  that, 
•while  some  horses  learn  with  very  slight  training  to  start  with  the  right  foot,  others 
require  long  and  persevering  insistency  before  they  acquire  the  habit.  A  curious  relation 
between  man  and  the  lower  animals  in  the  manifestation  of  the  organic  influences  here 
noted,  is  indicated  by  a  writer  in  the  "  Comhill  Magazine,"  when  referring  to  the  well 
ascertained  fact  that  aphasia  is  ordinarily  accompanied  with  disease  of  the  right  side  of  the 
brain,  says  :  "  Right-sidedness  extends  to  the  lower  races.  Birds,  and  especially  parrots, 
show  right-sidedness.  Dr.  W.  Ogle  has  found  that  few  parrots  perch  on  the  left  leg.  Now, 
parrots  have  that  part  at  least  of  the  faculty  of  speech  which  depends  on  the  memory  of 
successive  sounds,  and  of  the  method  of  reproducing  such  imitation  of  them  as  a  parrot's 
powers  permit ;  and  it  is  remarkable  that  their  left  brain  receives  more  blood,  and  is  better 
developed  than  the  right  brain."  The  same  writer  expresses  his  doubt  as  to  monkeys 
showing  any  tendency  to  right-handedness ;  but  with  the  constant  use  and  training  of  the 
hands  by  the  quadrumana  in  their  arboreal  life,  opportunities  for  the  manifestation  of  any 
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instinctive  preference  for  either  haud  must  be  rare ;  and  is  likely  to  elude  all  but  the  most 
watchful  observers. 

A  paper  was  communicated  by  Dr.  Delaunay  to  the  Anthropological  Society  of  France, 
on  the  subject  of  right-handedness.  I  only  know  of  it  by  an  imperfect  notice,  in  which 
he  is  reported  to  look  on  the  preferential  use  of  the  right  haud  as  a  differentiation  arising 
from  natural  selection,  while  he  regards  ambidexterity  as  a  mere  "survival."  But  Dr. 
Fye-Smith  long  ago  remarked  that  "it  is  clear  that  in  the  progress  of  civilisation  one  or 
other  hand  would  come  to  be  selected  for  the  more  characteristic  human  actions  for  which 
only  one  is  necessary,  such  as  wielding  a  pen  or  other  weapon ;  "  but  he  recognises  the 
insufficiency  of  the  suggestion,  and  adds  in  a  foot  note  :  "The  difficult  point  is  to  guess  by 
what  process  the  right  rather  than  the  left  hand  has  been  so  universally  preferred."  He 
then  glances  at  possible  guidance  to  be  derived  from  the  study  of  the  habits  of  savage 
tribes;  though  still  the  old  difficulty  recurs  ;  and  he  thus  proceeds ;  "  In  default  of  any 
better  suggestion,  might  one  suggest  an  hypothesis  of  the  origin  of  right-handedness  from 
modes  of  fighting,  more  by  way  of  illustration  than  as  at  all  adequate  in  itself?  If  a 
hundred  of  our  ambidextrous  ancestors  made  the  step  in  civilisation  of  inventing  a  shield, 
we  may  suppose  that  half  would  carry  it  on  the  right  arm  and  fight  with  the  left,  the 
other  half  on  the  left  and  light  with  the  right.  The  latter  would  certainly,  in  the  long 
run,  escape  mortal  wounds  better  than  the  former,  and  thus  a  race  of  men  who  fought 
with  the  right  hand  would  gradually  be  developed  by  a  process  of  natural  selection."  To 
this  idea  of  right-handedness  as  one  of  the  results  of  a  survival  of  the  fittest,  Dr.  Delaunay 
adds  I  lie  statement,  professedly  based  on  facts  which  he  has  accumulated,  that  ambidex- 
terity is  common  among  idiots.  The  results  noted  probably  amount  to  no  more  than  the 
negative  condition  of  general  imbecility,  in  which  the  so-called  ambidexterity  of  the  idiot 
involves,  not  an  exceptional  skill  in  the  left  hand  equalising  it  with  the  right,  but  only  a 
succession  of  feeble  and  often  aimless  actions  manifesting  an  equal  lack  of  dexterity  in 
either  hand.  Where  left-handedness  is  strongly  developed,  it  is,  on  the  contrary,  not 
only  accompanied  with  more  than  average  dexterity  in  the  organ  thus  specialised ;  but 
also  with  a  command  of  the  use  of  the  right  hand,  acquired  by  education,  which  gives 
the  individual  an  advantage  over  the  great  majority  of  right-handed  men.  The  surprise 
occasionally  manifested  at  any  display  of  dexterity  by  left-handed  performers,  as  though 
it  were  accomplished  under  unusual  disadvantages,  is  altogether  unjustified.  In  reality,  a 
strongly  developed  left-handedness  is,  equally  with  a  strongly  developed  right-handedness, 
an  indication  of  exceptional  dexterity.  Such  skill  as  that  of  the  left-handed  slingers  of 
the  tribe  of  Benjamin  is  in  no  way  exceptional.  All  truly  left-handed,  as  well  as  all 
truly  right-handed  persons,  are  more  likely  to  be  dextrous  than  those  who  are  unconscious 
of  any  strong  impulse  to  the  use  of  either  hand.  The  bias,  whether  to  the  right  or  the 
left,  is,  I  feel  assured,  the  result  of  special  organic  aptitude.  With  the  majority  no  well- 
defined  bias  betrays  any  unwonted  power,  and  they  merely  follow  in  this,  as  in  so  much 
else,  the  practice  of  the  greater  number.  But  there  is  no  such  difference  between  the  two 
hands  as  to  justify  the  extent  to  which,  with  the  great  majority,  one  is  allowed  to  become 
a  passive  and  nearly  useless  member.  The  left  hand  ought  to  be  educated  from  the  first 
no  less  than  the  right,  instead  of  leaving  its  training  to  be  effected,  imperfectly  and  with 
great  effort,  in  later  life,  to  meet  some  felt  necessity.  Wherever  the  early  and  persistent 
cultivation  of  the  full  use  of  both  hands  has  been  accomplished,  the  result  is  greater 
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efficiency  without  any  counteracting  awkwardness  or  defect.  In  certain  arts  and  pro- 
fessions, both  hands  are  necessarily  called  into  play.  The  skilful  surgeon  finds  an 
enormous  advantage  in  being  able  to  transfer  his  instrument  from  one  hand  to  the  other. 
The  dentist  has  to  multiply  instruments  to  make  up  for  the  lack  of  such  acquired  power. 
The  fencer  who  can  transfer  his  weapon  to  the  left  hand,  places  his  adversary  at  a 
disadvantage.  The  lumberer  finds  it  indispensable  in  the  operations  of  his  woodcraft 
to  learn  to  chop  timber  right  and  left-hauded ;  and  the  carpenter  may  be  frequently  seen 
using  the  saw  and  hammer  in  either  hand,  and  thereby  not  only  resting  his  arm,  but 
greatly  facilitating  his  work.  In  all  the  fine  arts  the  mastery  of  both  hands  is  advan- 
tageous. The  sculptor,  the  carver,  the  draftsman,  the  engraver,  and  cameo-cutter,  each 
has  recourse  at  times  to  the  left  hand  for  special  manipulative  dexterity ;  the  pianist 
depends  little  less  on  the  left  hand  than  the  right ;  and  as  for  the  organist,  with  the 
numerous  pedals  and  stops  of  the  modern  grand  organ,  a  quadrumanous  musician  would 
still  find  reason  to  envy  the  ampler  scope  which  a  Briareus  could  command.  On  the  other 
hand,  it  is  no  less  true  that,  while  the  experience  of  every  thoroughly  left-handed  person 
shows  the  possibility  of  training  both  hands  to  a  capacity  for  responding  to  the  mind 
with  promptness  and  skill,  at  the  same  time  it  is  none  the  less  apparent  that  in  cases  of 
true  left-handedness  there  is  an  organic  specialization  which  no  enforced  habit  can  wholly 
supersede. 

The  conclusion  at  which  I  finally  arrive  is  that  left-haudeduess  is  due  to  an  excep- 
tional development  of  the  right  hemisphere  of  the  brain.  I  have  long  delayed  the  printing 
of  this  monograph  on  the  subject,  in  expectation  of  some  response  to  appeals  I  have 
repeatedly  made  to  medical  friends,  in  the  hope  that  the  occurrence  of  some  strongly 
marked  case  of  left-handedness  among  hospital  or  other  patients  might  aflbrd  an  oppor- 
tunity of  bringing  it  to  the  test.  But  in  the  passive  condition  of  mortal  disease  there  is 
little  occasion  to  draw  attention  to  the  left-handed  action  of  a  patient ;  and  I  must  leave 
the  point  to  be  determined  hereafter  under  some  favouring  opportunity.  My  own  brain 
has  now  been  in  use  for  more  than  the  full  allotted  term  of  three  score  years  and  ten,  and 
the  time  cannot  be  far  distant  when  I  shall  be  done  with  it.  When  that  time  comes,  I 
should  be  glad  if  it  were  turned  to  account  for  the  little  further  service  of  settling  this 
physiological  puzzle.  If  my  ideas  are  correct,  I  anticipate  as  the  result  of  its  exam- 
ination, that  the  right  hemisphere  will  not  only  be  found  to  be  heavier  than  the  left, 
but  that  it  will  probably  be  marked  by  a  noticable  difference  in  the  number  and  arrange- 
ments of  the  convolutions. 

NOTE.— The  subject  which  is  fully  dealt  with  in  the  above  paper  has  been  previously  considered  by  the  writer 
in  some  of  the  aspects  here  reviewed.  He  has  now  embodied  these,  along  with  the  results  of  more  recent  investi- 
gations. See  "  Right-handedness,"  Canadian  Journal,  N.S.,  1871,  Vol.  xiii.  p.  193 ;  "  Left-handedness,"  Ittd.,  1872, 
Vol.  xiv.  p.  465 ;  "  Primeval  Dexterity,"  Proceedings  of  the  Canadian  Institute,  1885,  VoL  iii.  p.  125 ;  "  Palaeolithic 
Dexterity,"  Transactions  of  the  Royal  Society  of  Canada,  1886,  Vol.  iii.  Sec.  ii.  p.  119. 


Sec.  II.,  1886.    6. 


SECTION  II.,  1886.  [    43    ]  TEANS.  ROY.  Soc.  CANADA. 


II. — Local  Government  in  Canada :  an  Historical  Study. 
By  JOHN  GEORGE  BOURINOT. 

(Presented  May   27,  1886.) 

"Local  assemblies  of  citizens  constitute  tlie  strength  of  froo  nations.  Municipal  institutions  are 
to  liberty  what  primary  schools  are  to  science ;  they  bring  it  within  tlio  people's  reach;  they  teach  men 
how  to  use  and  how  to  enjoy  it.  A  nation  may  establish  a  system  of  free  government,  but  without  the 
spirit  of  municipal  institutions,  it  cannot  have  the  spirit  of  liberty."  DE  TOCCJUKVILLB,  Democracy  in 
America  Vol.  I.  Ch.  v. 

I. — INTRODUCTORY. 

I  propose  to  give  in  this  paper  an  historical  review  of  the  origin  and  growth  of  the 
municipal  system  of  Canada.  Such  a  review  suggested  itself  to  mo  after  a  careful  perusal 
of  the  valuabJe  series  of  essays  that  are  appearing  from  the  press  of  the  Johns  Hopkins 
University  in  the  state  of  Maryland.1  These  studies  are  remarkable  for  the  information 
they  give  on  a  subject  to  which  historians  of  the  United  States  have  hitherto  devoted  very 
little  attention.  The  papers  that  have  already  been  published  with  respect  to  the  local 
institutions  of  Virginia,  of  Maryland,  and  of  the  New  England  States,  enable  us  to  follow 
step  by  step  the  progress  of  the  people  in  self-government.  Under  the  conviction  that  a 
similar  paper  on  local  government  in  Canada  may  be  of  some  value  to  students  of  political 
science  in  the  absence  of  any  work  or  treatise  hitherto  devoted  to  the  subject,  I  shall 
endeavour  to  evolve  out  of  a  chaos  of  old  documents,  statutes,  and  histories  such  facts  as 
may  give  a  tolerably  accurate  idea  of  the  gradual  development  of  those  local  institutions 
on  which  must  always  rest,  in  a  great  measure,  the  whole  fabric  of  popular  liberty. 

Such  a  subject  ought  to  be  interesting  to  every  Canadian,  but  especially  to  the  historical 
student.  The  former  may  care  to  learn  something  of  the  history  of  those  institutions 
which  perform  so  important  a  part  in  the  economy  of  his  daily  life.  The  latter  must  find 
a  deeper  attraction  in  tracing  the  origin  of  the  municipal  government  of  this  country  even 
to  those  ancient  institutions,  which,  very  many  centuries  ago,  kept  alive  a  spirit  of  liberty 
among  our  English  forefathers  and  among  the  German  nations.2 

'Johns  Hopkins  University  Studies  in  Historical  and  Political  Science,  Herbert  B.  Adams,  editor.  Three 
series  have  already  appeared. 

- "  The  origin  of  local  government  in  England,  like  that  of  our  civil  liberty,  must  be  sought  in  the  primitive 

but  well  ordered  communities  of  our  Saxon  forefathers The  German  nations,  as  described  by  Csesar  and 

Tacitus,  were  nothing  but  associations  of  self-governed  villages,  or  larger  districts,  occupied  by  separate  families, 
or  clans,  among  whom  there  was  not  even  the  shadow  of  a  common  national  allegiance,  except  for  the  purpose  of 
war.  Such  was  the  organization  of  the  Saxons,  Jutes  and  Angles,  when  they  first  settled  in  England. "  Cobden 
Club  Essays,  1875,  Local  Government  in  England,  by  Hon.  G.  C.  Brodrick,  p.  3. 
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The  Dominion  of  Canada  now  extends  over  a  territory  between  the  Atlantic  and 
Pacific  oceans,  even  greater  in  area  than  that  of  the  United  States.  Its  organized  divis- 
ions consist  of  the  provinces  of  Prince  Edward  Island,  Nova  Scotia,  New  Brunswick, 
Quebec,  Ontario,  Manitoba,  and  British  Columbia,  each  of  which  possesses  a  very  liberal 
system  of  representative  government.  Every  province  has  a  lieutenant-governor,  appointed 
by  the  government  of  the  Dominion,  and  a  legislature  composed  in  Nova  Scotia,  New 
Brunswick  and  Quebec,  of  a  legislative  council  nominated  by  the  crown,  and  of  a 
legislative  assembly  elected  by  the  people  on  a  very  liberal  franchise.  In  Manitoba, 
British  Columbia,  and  Ontario,  there  is  no  second  chamber,  while,  in  Prince  Edward 
Island,  that  body  is  elected  by  the  people.  The  Northwest  Territories  which  extend 
from  Manitoba  to  the  frontier  of  British  Columbia — territories  out  of  which  may  be  formed 
many  states  as  large  and  fertile  as  Minnesota — are  as  yet  divided  into  mere  territorial 
districts,  over  which  preside  a  lieutenant-governor,  appointed  by  the  Ottawa  government, 
and  a  council,  partly  nominated  by  the  crown,  and  partly  elected  by  the  people.  In  all 
of  the  provinces,  as  well  as  in  the  principal  settlements,  villages  and  towns  of  the  North- 
west, now  exists  a  system  of  municipal  institutions  which  are  the  growth  of  the  expe- 
rience of  the  past  forty  years,  since,  the  people  of  the  old  provinces  of  Canada  have  grown 
in  population  and  wealth,  and  have  fully  recognized  the  necessity  of  managing  their 
purely  municipal  and  local  all'airs  in  councils  elected  by  themselves.  These  municipal 
institutions  arc  the  creation,  and  are  under  the  jurisdiction,  of  the  provincial  legislatures, 
in  accordance  with  the  constitution,  known  as  the  British  North  America  Act  1867,  which 
gives  the  control  of  all  general  national  affairs  to  the  federal  government,  and  the 
administration  of  all  local  matters  to  the  legislatures  of  the  provinces.  As  the  municipal 
institutions  of  Canada,  in  the  first  instance,  owe  their  existence  to  statutory  enactments 
of  the  legislatures  of  the  provinces,  so  they  can  be  amended  only  by  the  authority  of  the 
same  superior  bodies. 

The  political  history  of  Canada  may  be  divided  into  three  important  epochs.  First 
of  all,  there  was  the  era  of  the  French  Regime  which  lasted  for  about  a  century  and  a 
half,  from  the  3rd  of  July,  1608,  when  Champlain  established  his  seat  of  government  on 
the  picturesque  heights  of  Quebec,  until  1760,  when  France  gave  up  the  contest  with 
England,  for  the  supremacy  on  the  continent  of  America.  Then  came  the  period  from 
1760  to  1840,  when  the  provinces  slowly  increased  in  population  under  British  Rule,  and 
gained  valuable  experience  in  the  working  of  representative  institutions.  Then  followed 
the  important  and  interesting  period  from  1840  to  1867,  when  the  political  liberties  of  the 
people  were  enlarged,  and  they  were  given  responsible  government  in  the  full  sense  of 
the  term.  Since  1867,  the  various  provinces,  united  as  the  Dominion  of  Canada,  have 
entered  on  a  fourth  era  pregnant  with  promise. 


II. — THE  FRENCH  REOIME,  1608-1760. 

During  the  days  of  French  domination  in  Canada,  we  look  in  vain  for  evidences  of 
self-government  in  any  form,  such  as  we  see  in  the  town-meetings  of  Massachusetts  and 
in  the  counties  and  parishes  of  Virginia,  or  in  other  local  divisions  of  the  old  English 
Colonies  in  America,  in  all  of  which  we  can  see  the  germs  of  liberty  and  free  institutions 
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from  the  earliest  days  of  their  history.  The  system  of  government  that  was  established 
on  the  banks  of  the  St.  Lawrence  was  the  very  opposite  of  that  to  which  the  people  of 
New  England  always  clung  as  their  most  valued  heritage.  While  the  townsfolk  of 
Massachusetts  were  discussing  affairs  in  town-meetings,  the  French  inhabitants  of  Canada 
were  never  allowed  to  take  part  in  public  assemblies,  but  were  taught  to  depend  in  the 
most  trivial  matters  on  a  paternal  government.  Canada  was  governed  as  far  as  possible 
like  a  province  of  France.  In  the  early  days  of  the  colony,  when  it  was  under  the  rule 
of  mere  trading  companies  chartered  by  the  king,  the  governors  practically  exercised 
arbitrary  power,  with  the  assistance  of  a  council  chosen  by  themselves.  Eventually, 
however,  the  King,  by  the  advice  of  the  great  Colbert,  took  the  government  of  the 
colony  into  his  own  hands,  and  appointed  a  governor,  an  inteudaut,  and  a  supreme  or 
sovereign  council  to  administer  under  his  own  direction  the  affairs  of  the  country.  The 
governor,  who  was  generally  a  soldier,  was  nominally  at  the  head  of  affairs,  and  had  the 
direction  of  the  defences  of  the  colony  ;  but  to  all  intents  and  purposes,  the  intendant, 
who  was  a  man  of  legal  attainments,  had  the  greatest  influence  in  many  ways.  He  had 
the  power  of  issuing  ordinances  which  had  the  effect  of  law,  and  in  the  words  of  his 
commission  "  to  order  everything  as  he  shall  see  just  and  proper. "  An  examination  of 
these  ordinances  proves  conclusively  the  arbitrary  and  despotic  nature  of  the  government 
to  which  the  people  were  subject,  and  the  care  that  was  taken  by  the  authorities  to  give 
them  as  little  liberty  as  possible  in  the  management  of  those  local  matters  over  which 
the  inhabitants  of  the  British  Colonies  exercised  the  fullest  control.  These  ordinances 
regulated  inns  and  markets,  the  building  and  repairs  of  churches  and  presbyteries,  the 
construction  of  bridges,  the  maintenance  of  roads,  and  all  those  matters  which  could 
affect  the  comfort,  the  convenience,  and  the  security  of  the  community. 

It  is  interesting  to  notice  how  every  effort  that  was  made  during  the  continuance 
of  the  French  rule,  to  assemble  the  people  for  public  purposes,  and  give  them  an  oppor- 
tunity of  taking  an  interest  in  public  questions,  was  systematically  crushed  by  the  orders 
of  the  government  in  accordance  with  the  autocratic  spirit  of  French  monarchy.  The 
first  meeting  of  the  inhabitants  was  called  on  the  18th  of  August,  1621,  by  Champlain,  in 
Quebec,  for  the  purpose  of  getting  up  a  petition  to  the  king  on  the  affairs  of  Canada.1 
But  this  was  a  very  exceptional  event  in  the  history  of  the  colony.  A  public  meeting  of 
the  parishioners  to  consider  the  cost  of  a  new  church  could  not  be  held  without 
the  special  permission  of  the  intendant.  It  was  the  custom  in  the  early  days  of  the 
colony  to  hold  public  meetings  in  Quebec  under  the  chairmanship  of  members  of  the 
sovereign  council  for  the  purpose  of  discussing  the  price  and  quality  of  bread  and  the 
supply  of  firewood,  "Such  assemblies,  so  controlled,"  says  Parkman,  "  could  scarcely, 
one  would  think,  wound  the  tenderest  susceptibilities  of  authority;  yet  there  was  an 
evident  distrust  of  them,  and  after  a  few  years  this  modest  shred  of  self-government  is 
seen  no  more."5 

"We  have  a  striking  illustration  of  the  arbitrary  policy  pursued  towards  the  colony  by 
the  king  and  his  ministers  in  the  action  they  took  with  reference  to  an  attempt  made  by 
Count  de  Frontenac  in  1672  to  assemble  the  different  orders  of  the  colony,  the  clergy,  the 
noblesse  or  seigneurs,  the  judiciary,  and  the  third  estate,  in  imitation  of  the  old  institutions 


1  Doutre  et  Lareau,  Histoire  Generate  du  Droit  Canadian,  i.  13,  14. 
*  Parkmaii's  Old  Regime  in  Canada,  pp.  280,  281. 
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of  France.  He  compelled  the  estates  of  Canada,  as  he  called  them,  to  take  the  new  oath 
of  allegiance  before  a  great  assemblage  of  persons.  The  French  king  did  not  long  leave 
the  haughty  governor  in  doubt  as  to  his  opinion  of  this  innovation  on  the  policy  laid 
down  for  the  government  of  the  colony.  "  The  assembling  and  division  that  you  have 
made,"  wrote  Colbert,  "  of  all  the  inhabitants  of  the  country  into  three  orders  or  estates 
with  the  object  of  administering  to  them  the  oath  of  allegiance  might  have  some  effect  for 
the  moment ;  but  it  is  well  to  consider  that  you  should  always  observe  in  the  administra- 
tion of  public  affairs  those  forms  which  are  followed  here,  and  that  our  kings  have  deemed 
it  inexpedient  for  a  long  time  past  to  assemble  the  states-general  of  their  kingdom,  with 
the  view  perhaps  of  insensibly  destroying  the  ancient  system.  Under  these  circumstances 
you  should  very  rarely,  and  in  fact  it  would  be  better  if  you  should  never  give  this  form 
to  the  people  of  the  country.  It  will  be  advisable,  even  after  a  while,  when  the  colony  is 
more  vigorous  than  at  present,  to  suppress  by  degrees  the  syndic  who  presents  petitions 
in  the  name  of  the  inhabitants,  as  it  seems  better  that  everyone  should  speak  for  himself, 
and  no  one  for  all."  ' 

The  history  of  the  officer  just  named,  the  syndic,  of  itself  gives  us  some  striking 
evidence  of  the  stern  determination  of  the  government  to  stamp  out  every  vestige  of 
popular  institutions,  however  insignificant  it  might  be.  The  syndics  d 'habitations  are 
said  to  have  been  originally  constituted  by  Colbert  to  act  as  municipal  officers  appointed 
by  the  people  of  the  cities  to  preserve  public  rights.  The  references  to  these  function- 
aries in  the  history  of  those  times  are  very  vague:  they  appear  to  have  existed  in  Quebec, 
Moutn-al,  and  Three  Kivers  in  1047,  but  they  ceased  to  exist  by  1661.  The  government 
was  determined  to  have  no  town-meetings  or  municipal  officers  in  the  province  ot 
Quebec.  In  KJfi:!,  a  meeting  of  the  citizens  of  Quebec  was  called  by  the  supreme  council, 
on  the  requisition  of  the  attorney-general,  to  elect  a  mayor  and  two  aldermen  for  that 
town.  The  people  accordingly  chose  Jean-Baptiste  Legardeur,  Sieur  de  Repentigny,  for 
ma.yor,  and  Jean  Madry  and  Claude  Charron  for  aldermen;  but  these  persons  soon 
resigned  in  consequence,  it  is  well  understood,  of  the  influence  brought  to  bear  upon 
them  by  the  authorities.  They  declared  that,  having  regard  to  the  smallness  of  the 
population,  it  would  be  better  to  appoint  a  syndic.  The  first  election  held  for  this  pur- 
pose was  annulled,  and  another,  called  irregularly  by  the  governor,  made  a  nomination. 
It  appears  that  the  bishop,  Monseigneur  de  Laval,  a  haughty,  determined  man,  who 
proved  himself  during  his  memorable  career  in  Canada  a  true  descendant  of  the  great 
house  of  Montmorency,  was  opposed  to  the  action  taken  in  this  matter,  and  his  friends  in 
the  council  protested  against  the  swearing  in  and  installation  of  the  syndic.  The  gover- 
nor, M.  de  Mezy,  took  upon  himself  to  suspend  the  obstinate  councillors,  and  consequently 
committed  a  violation  of  the  royal  instructions,  for  he  had  no  power  of  appointing  these 
functionaries  without  the  consent  of  the  bishop,  or  of  dismissing  or  suspending  them  at 
his  own  discretion.2  Without  dwelling  further  on  these  official  squabbles,  frequent  enough 
in  those  times,  it  is  only  necessary  to  add  that  the  sequel  was  that  the  country  heard  no 
more  of  attempts  to  establish  even  a  semblance  of  popular  representative  government  in 
the  towns  of  Canada.  The  policy  of  the  king  and  his  advisers  was  determinately  antago- 

1  Doatre  ot  Larouu,  pp.  169, 170;  Chauveati,  Notice  sur  la  publication  des  IWgistres  du  Conseil  Souverain, 
etc.,  p.  34. 

'  Chauvera,  pp.  24  30;  Garneau,  i.  179, 180;  Parltman's  Old  Regime,  p.  281 ;  Doutre  et  Lareau,  p.  129. 
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nistic  to  such  institutions.     "  It  is  of  great  consequence,"  wrote  Meules  to  the  minister  in 
1685,  "  not  to  give  any  liberty  to  the  people  to  express  their  opinions." ' 

The  administration  of  local  affairs  was  exclusively  under  the  control  of  the  king's 
officers  at  Quebec.  As  I  have  already  shown,  the  ordinances  of  the  intendant  and  of  the 
council  were  the  law.  The  local  or  territorial  divisions  of  the  colony  had  no  connection, 
as  the  townships,  parishes,  and  counties  of  the  English  colonies  in  America,  with  the 
local  affairs  of  the  people.  The  country  was  subdivided  into  the  following  divisions  for 
purposes  of  government,  settlement  and  justice:  "• 

1.  Districts. 

2.  Seigniories. 

3.  Parishes. 

The  Districts  were  simply  established  for  judicial  and  legal  purposes,  and  each  of 
them  bore  the  name  of  the  principal  town  within  its  limits  ;  viz.,  Quebec,  also  called  the 
Prevdtt  de  Quebec,  Montreal,  and  Three  Eivors.  In  each  of  these  districts  there  was  a 
judge,  appointed  by  the  king,  to  adjudicate  on  all  civil  and  criminal  matters.  Ail  appeal 
was  allowed  in  the  most  trivial  cases  to  the  supreme  or  superior  council,  which  also 
exercised  original  jurisdiction.  3 

The  greater  part  of  Canada  was  divided  into  large  estates  or  seigniories,  which  were 
held  under  a  modified  system  of  feudal  tenure,  established  by  Richelieu  in  1627,4  with 
the  view  of  creating  a  colonial  aristocracy  or  noblesse,  and  of  stimulating  settlement  in 
a  wilderness.  By  this  system,  which  lasted  until  1854,''  lands  were  as  a  rule  held 
immediately  from  the  king  en  fief  or  en  roture.  The  seignior,  on  his  accession  to  the 
estate,  was  required  to  pay  homage  to  the  king,  or  to  his  feudal  superior  in  case  the  lands 
were  granted  by  another  than  the  king."  The  seignior  received  his  land  gratuitously 
from  the  crown,  and  granted  them  to  his  vassals  who  were  generally  known  as 
habitants  or  cultivators  of  the  soil.  The  habitant  or  censitaire  held  his  property  by  the  tenure 
of  en  censive,  on  condition  of  making  annual  payments  in  money  or  produce  known  as 
cens  el  rente,  which  were  ridiculously  small  in  the  early  times  of  the  colony.7  He  was 
obliged  to  grind  his  corn  at  the  seignior's  mill  (moulin  banal*),  bake  his  bread  in  the 
seignior's  oven,  give  his  lord  a  tithe  of  the  fish  caught  in  his  waters,  and  comply  with 
other  conditions  at  no  time  onerous  or  strictly  enforced  in  the  days  of  the  French  regime. 
The  land  of  the  censitaire  went  to  his  heirs,  but  in  case  he  sold  it  during  his  life  time,  one 
twelfth  of  the  purchase-money  was  given  under  the  name  of  lods  et  ventes  to  the  seignior. 
In  case  the  latter  at  any  time  transferred,  by  sale  or  otherwise,  his  seigniory — except  of 

1  Meules  au  Ministre,  1685. 

2  Bouchette;<A.  Topographical  Description  of  the  Province  of  Lower  Canada,  etc.,  pp.  86,  87. 

3  Doutre  et  Lareau,  p.  130.  *  Garneau,  i.  171. 

5  It  was  abolished  after  many  years  of  agitation  by  18  Viet.  c.  8. 

6  Parkman,  p.  245. 

7  Half  a  sou,  and  half  a  pint  of  wheat,  or  a  few  live  capons,  wheat  and  eggs,  would  represent  the  cens  et 
rente  for  each  arpent  in  early  days.    Parkman's  Old  Regime,  p.  249. 

8  The  government  appear  to  have  rigidly  enforced  the  seignior's  rights  in  the  case  of  the  moulin  banal.    For 
instance,  in  1708,  the  intendant  issued  an  ordinance  forbidding  the  Dame  de  La  ForSt  from  turning  her  mill  in  the 
county  of  St.  Laurent  while  there  was  a  moulin  banal  in  that  place.    Doutre  et  Lareau,  p.  237. 
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course  in  the  event  of  natural  hereditary  succession — he  had  to  pay  a  quint  or  fifth  part 
of  the  whole  purchase  money  to  his  feudal  superior,  but  he  was  allowed  a  reduction 
(ralxit)  of  two  thirds  when  the  money  was  paid  down  immediately.1 

The  system,  irreconcilable  as  it  is  with  our  modern  ideas  of  free  settlement,  had 
some  advantages  in  a  new  country  like  Canada,  where  the  government  managed  every- 
thing and  colonization  was  not  left  to  chance.  The  seignior  was  obliged  to  cultivate 
his  estate  at  the  risk  of  forfeiture — and  many  estates  were  from  time  to  time  resumed  by 
the  crown — and  consequently  it  was  absolutely  necessary  that  he  should  exert  himself 
to  bring  settlers  upon  his  lands.  The  conditions  of  the  tenure  were  in  early  times  so 
trivial  as  not  to  burden  the  settler.  The  obligation  of  the  censitaire  to  grind  his  corn  in 
the  seignior's  mill  was  an  advantage,  since  it  insured  him  the  means  of  procuring  bread 
which  it  would  have  been  otherwise  difficult  to  find  in  a  country  where  there  was  neither 
money  nor  enterprise.  The  seigniories  were  practically  so  many  territorial  divisions- 
where  the  seigneur  was  master  and  adviser  to  his  censitaires.  He  had  the  right  of  dispens- 
ing justice  in  certain  cases,  though  this  was  a  right  he  very  rarely  exercised.2  As 
rt-sperts  civil  affairs,  however,  both  lord  and  vassal  were  to  all  intents  and  purposes  on 
the  same  footing,  for  they  were  equally  ignored  in  matters  of  government. 

In  the  days  of  the  French  regime,  the  only  towns  for  many  years  were  Quebec, 
Montreal  and  Three  Kivers.  Villages  were  but  slow  in  growth,  despite  the  efforts  of  the 
government  to  encourage  them.  In  remote  and  exposed  places — like  those  on  the 
Kii-hflieu,  where  officers  and  soldiers  of  the  Cariguan  regiment  had  been  induced  to 
settle — palisaded  villages  had  been  built  ;  but  in  the  rural  parts  of  the  province  generally, 
the  people  appear  to  have  considered  their  own  convenience.  The  principal  settlements 
were,  in  the  course  of  time,  established  on  the  banks  of  the  St.  Lawrence  from  Quebec  to 
Montreal.  The  people  chose  the  banks  of  the  river,  as  affording  them  in  those  days  the 
easiest  means  of  intercommunication.  As  the  lots  of  a  grant  en  censive  were  limited  in 
area — four  arpents  in  front  by  forty  in  depth — the  farms  in  the  course  of  time  assumed 
the  appearance  of  a  continuous  settlement  on  the  river.  These  various  settlements 
became  known  in  local  phraseology  as  Cdtes,  apparently  from  their  natural  situation  on 
the  banks  of  the  river.  This  is  the  derivation  of  Cote  des  Neiges,  Cote  St.  Louis,  Cote 
St.  Paul,  and  of  many  picturesque  villages  in  the  neighborhood  of  Montreal  and  Quebec.3 

The  parishes  were  established  for  ecclesiastical  purposes,  and  were  grouped  on  each 
side  of  the  St.  Lawrence  and  Richelieu.  Their  extent  was  exactly  defined  in  September, 
1721,  by  a  regulation  made  by  Messieurs  de  Vaudreuil  and  Begon,  assisted  by  the  Bishop 
of  Quebec,  and  confirmed  by  an  ArrM  du  Conseil  of  the  2nd  of  March,  1722.4  These  parishes 
are  constantly  referred  to  in  the  ordinances  of  the  superior  council,  in  connection  with 
the  administration  of  local  affairs.  In  the  parishes,  the  influential  men  were  the  Curt, 
the  seignior,  and  the  captain  of  the  militia.3  The  seignior,  from  his  social  position, 

1  For  *  succinct  description  of  the  main  features  of  the  seigniorial  tenure,  see  Parkman's  Old  Regime,  ch.  15 ; 
Uarneau,  i.  171-174. 

1  The  seigniors  rarely  exercised  their  judicial  rights ;  the  Seminary  of  8t  Sulpice  was  almost  the  only  one 
to  do  so  ;  the  council  exercised  superior  jurisdiction  in  all  cases.    Doutre  et  Lareau,  pp.  133,  305. 

'  Parkman's  Old  Regime,  p.  234. 

4  EdiU  et  Ordonnances,  i.  443.    Doutre  et  Lareau,  pp.  259,  260.    Bouchette's  Canada,  p.  86. 

"  The  most  important  persons  in  a  parish  were  the  curd,  the  seignior,  and  the  militia  captain.  The  seignior 
bad  hia  bench  of  honour  in  the  church.  Immediately  behind  it  was  the  bench  of  the  militia  captain,  whose 
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exercised  a  considerable  weight  in  the  community,  but  not  to  the  degree  that  the 
representative  of  the  church  enjoyed.  From  the  earliest  time  in  the  history  of  the  colony, 
wo  find  the  Roman  Catholic  church  exercising  a  dominant  influence — an  influence,  it 
must  be  admitted,  discreetly  and  wisely  used  for  the  welfare  of  the  people  committed  to 
its  spiritual  care.1  Next  to  the  cure  in  importance  was  the  captain  of  militia,  who  was 
exceedingly  useful  in  the  absence  of  civil  authorities  in  carrying  out  the  orders  and 
instructions  of  the  government  in  the  parishes.  The  whole  province  was  formed  into 
a  militia  district  so  that,  in  times  of  war,  the  inhabitants  might  be  obliged  to  perform 
military  service  under  the  French  governor.  In  times  of  peace,  these  militia  officers 
executed  the  orders  of  the  governor  and  inteudaut  in  all  matters  affecting  the  king.  A 
captain  was  appointed  for  each  parish,  and  in  some  of  the  larger  divisions  there  were 
two  or  three. 2 

By  reference  to  the  numerous  ordinances  of  the  inteudaut,  we  can  see  pretty 
accurately  how  such  local  matters  as  the  construction,  maintenance,  and  repair  of  roads 
and  bridges  were  managed  in  the  seigniories  and  parishes.  In  case  it  was  considered 
necessary  to  build  a  church  or  presbytery,  the  inteudaut  authori/ed  the  habitants  to 
assemble  for  the  purpose  of  choosing  from  among  themselves  four  persons  to  make,  with 
the  cure,  the  seignior,  and  the  captain  of  the  militia,  an  estimate  of  the  expense  of  the 
structure.  It  was  the  special  care  of  the  captain  of  the  militia  to  look  after  the  work, 
and  see  that  each  parishioner  did  his  full  share.'  It  was  only  in  church  matters,  in  fact, 
that  the  people  of  a  parish  had  a  voice,  and  even  in  these,  as  we  see,  they  did  not  take 
the  initiative.  The  Quebec  authorities  must  in  all  such  cases  first  issue  an  ordinance. 

All  the  roads  and  bridges  of  the  colony  were  under  the  supervision  of  the  grand 
voyer,  or  superintendent  of  highways,  appointed  by  the  king.  We  find  in  the  proceedings 
of  the  council  on  the  1st  of  February,  1706,  the  regulations  which  governed  this  impor- 
tant officer  in  the  discharge  of  his  duties.  He  was  obliged  to  visit  all  the  seigniories 
at  certain  times  of  the  year  and  make  provision  for  the  highways  wherever  necessary. 
The  roads  and  other  local  improvements  were  constructed  after  consultation  with  the 
proprietors  of  lands  and  the  most  responsible  persons  of  the  place,  at  the  expense  of  the 
people  immediately  interested.  All  the  work  was  performed  under  the  direction  of  the 
captain  of  militia  in  the  parish.4 

The  position  of  the  people  in  French  Canada  for  a  century  and  a  half  has  been  tersely 
set  forth  by  the  writers  to  whom  we  have  frequently  referred :  '  Without  education, 
without  an  opportunity  of  taking  part  in  public  affairs,  without  an  interest  in  the  public 
offices,  all  of  which  were  filled  up  by  persons  sent  out  by  the  Government,  the  Canadian 
people  were  obliged  to  seek,  in  the  clearing  of  the  forest,  in  the  cultivation  of  the  field, 
in  the  chase,  and  in  adventure,  the  means  of  livelihood,  and  hardly  ever  busied  themselves 
with  public  matters.  Sometimes  they  thought  they  were  becoming  'a  people'  on  this 

duty  it  was  to  drill  the  able-bodied  men  of  the  neighborhood Next  in  honor  came  the  local  judge,  if  any 

there  was,  and  the  church-wardens."  Parkman's  Old  Regime,  p.  387.  The  precedence  in  church  and  processions 
was  regulated  by  ordinance.  See  Doutre  et  Lareau,  p.  242. 

1 "  Lower  Canada  had,  when  we  received  it  at  the  conquest,  two  institutions  which  alone  preserved  the  sem- 
blance of  order  and  civilisation  in  the  community— the  Catholic  Church  and  the  militia,  which  was  so  constituted 
and  used  as  partially  to  supply  the  want  of  better  civil  institutions."  Lord  Durham's  Report,  p.  31. 

1  Doutre  et  Lareau,  p.  136.  3  Edite  et  ordonnances,  ii.  295. 

4  Edits  et  ordounances,  ii.  135. 

Sec.  II.,  1886.    7. 
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continent,  and  might  acquire  a  larger  degree  of  liberty,  but  all  such  aspirations  were 
promptly  checked  by  the  governor,  the  inteudant  and  the  bishop,  in  obedience  to  the 
instructions  of  the  king.  No  social  union  existed  between  the  people,  no  guarantees  for 
civil  liberty  were  ever  established.  On  every  occasion  the  people  were  taught  to  have 
no  ambition  for  civil  power,  or  for  a  share  in  public  businesss.  Reduced  at  last  to  a 
state  of  passive  obedience,  they  accepted  the  orders  and  edicts  of  the  king  without  a 


murmur." ' 


It  is  easy  to  understand  that  the  result  of  this  autocratic,  illiberal  system  of  govern- 
ment was  complete  social  and  political  stagnation.2  It  was  not  until  the  people  of 
French  Canada  had  been  for  many  years  lander  a  British  system  of  government,  that  they 
awoke  to  the  full  consciousness  of  their  rights,  and  began  to  take  that  practical  interest 
in  public  affairs  which  was  the  best  evidence  of  their  increased  intelligence. 


III.— LOWER  CANADA,  1760-1840. 

For  throe  years  after  the  conquest  of  Canada,  the  government  was  in  the  hands  of 
military  chiefs  who  had  their  headquarters  at  Quebec,  Montreal  and  Three  Rivers,  the 
chefs  liaix  of  the  three  departments  into  which  General  Amherst,  the  first  English 
governor-general,  divided  the  new  province.  During  this  military  regime  the  people  as 
a  rule  settled  their  difficulties  among  themselves,  and  did  not  resort  to  the  military 
tribunals  which  were  established  to  administer  law  throughout  the  conquered  territory.' 
In  1703,  King  George  III  established  four  new  governments  in  America,  viz.,  Quebec, 
East  Florida,  West  Florida,  and  Grenada.  For  nearly  thirty  years,  the  people  of  the  govern- 
ment of  Quebec  were  not  represented  in  a  legislature,  but  were  governed  up  to  1774  by 
a  governor-general,  and  an  executive  council,  composed  in  the  first  instance,  of  the  two 
lieutenant-governors  of  Montreal  and  Three  Rivers,  of  the  surveyor-general  of  customs, 
and  of  eight  others  chosen  from  leading  residents  of  the  province.4  In  1774  the  imperial 
parliament  for  the  first  time  intervened  in  the  affairs  of  the  country,  and  passed  the 
Quebec  Act,  by  which  the  government  was  entrusted  to  a  governor-general  and  a 
legislative  council  appointed  by  the  crown,  inasmuch  as  it  was  deemed  "inexpedient  to 
call  an  assembly."  This  irresponsible  body  was  to  contain  not  more  than  twenty-three  and 
not  less  than  seventeen  members,  and  had  power  with  the  consent  of  the  governor-general 
"  to  make  ordinances  for  the  peace,  welfare,  and  good  government  of  the  province."  It 
had  no  authority,  however,  to  impose  any  taxes  or  duties,  except  such  as  the  inhabitants 
of  any  town  or  district  might  be  authorized  to  assess  or  levy  within  its  precincts  for  the 

1  Doutre  et  Lareau,  p.  308. 

"  The  institutions  of  France,  during  the  period  of  the  colonisation  of  Canada  were,  perhaps,  more  than  those 
of  any  other  European  nation,  calculated  to  repress  the  intelligence  and  freedom  of  the  great  mass  of  the  people. 
These  institutions  followed  the  Canadian  colonist  across  the  Atlantic.  The  same  central,  ill-organized,  unimpmv- 
ing  and  repressive  despotism  extended  over  him.  Not  merely  was  ho  allowed  no  voice  in  the  government  of  the 
province,  or  the  choice  of  his  rulers,  but  he  was  not  even  permitted  to  associate  with  his  neighbours  for  the 
regulation  of  those  municipal  aflairs  which  the  central  authority  neglected  under  the  pretext  of  managing." 
Lord  Durham's  Report,  p.  9.  , 

1  Attorney-general  Thnrlow's  Report  in  Christie's  History  of  Lower  Canada,  i.  49,  60. 

4  Christie,  i.  49,  60. 
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purpose  of  making  roads,  erecting  and  repairing  public  buildings,  or  for  any  other  purpose 
respecting  the  local  convenience  and  economy  of  such  town  or  district.1 

During  the  military  regime,  the  captains  of  militia  dispensed  justice  and  carried  out 
the  orders  of  the  authorities  in  the  parishes.2  The  king,  in  1763,  gave  instructions  to 
Governor  Murray,  who  succeeded  General  Amherst,  to  lay  out  townships  and  provide 
town  sites,  with  the  view  of  encouraging  the  settlement  of  English-speaking  people. 
Provision  was  also  made  for  building  a  church,  and  for  giving  400  acres  of  land  to  the 
support  of  a  clergyman,  and  200  acres  for  a  schoolmaster.3  In  1*764  the  governor 
established  courts  of  quarter  sessions  for  the  trial  of  petty  causes.  These  courts  were 
composed  of  justices  of  the  peace  who  had  to  address  their  warrants  to  the  captains  and 
other  officers  of  militia  in  the  first  instance. 4  The  majority  of  the  inhabitants  dwelling 
in  each  parish  were  also  permitted  to  elect,  on  the  24th  of  June  in  each  year,  six  men  to 
act  as  Baillis  and  Sous-Baillis. ''  The  names  of  these  men  were  sent  in  to  the  deputy 
secretary  of  the  province,  and  the  governor-general,  with  the  consent  of  the  council, 
appointed  the  persons  who  were  to  act.  These  officers  had  for  some  years  the  inspection 
of  the  highways  and  bridges,  and  also  acted  as  constables.  In  1777,  it  was  deemed  advis- 
able to  pass  an  ordinance  providing  for  the  repair  and  maintenance  of  the  roads  and 
bridges  in  the  province,  under  the  direction  of  the  grand  voijer,  whose  office  was  reestab- 
lished in  accordance  with  the  desire  of  the  imperial  government  to  continue  the  old 
institutions  of  the  country,  to  which  the  people  were  accustomed.  The  old  French 
system  was  practically  again  in  force.  The  proprietors  and  farmers  were  required  to 
keep  up  the  roads  and  bridges  that  passed  by  their  respective  properties.  All  repairs 
were  performed  by  statute  labour  or  at  the  cost  of  the  parish.  The  judges  of  common 
pleas  on  circuit  were  to  report  on  the  state  of  the  communications,  as  provided  for  in  the 
ordinance.6 

In  1*791  a  very  important  constitutional  change  took  place  in  the  political  condition 
of  Canada.  At  the  close  of  the  American  War  of  Independence,  a  large  number  of  people 
known  as  United  Empire  Loyalists,  on  account  of  their  having  remained  faithful  to  the 
British  Crown  during  that  great  struggle,  came  and  settled  in  the  provinces.  Some  ten 
thousand  persons,  at  least,  made  their  homes  in  Upper  Canada,  while  a  considerable  num- 
ber found  their  way  to  the  Eastern  Townships  which  lie  to  the  south  of  the  St.  Lawrence, 
between  the  Montreal  district  and  the  frontier  of  the  United  States.  The  Parliament  of 
Great  Britain  then  thought  it  advisable  to  separate  the  French  and  English  nationalities 
by  forming  the  two  provinces  on  the  St.  Lawrence  and  the  Great  Lakes,  known  until  1867 
as  Lower  Canada  and  Upper  Canada.  To  the  people  of  both  sections  were  granted  repre- 
sentative institutions.7  By  a  proclamation  of  the  governor-general,  dated  7th  of  May, 
1792,  Lower  Canada  was  divided,  for  legislative  purposes,  into  the  following  twenty-one 
counties  : — Bedford,  Buckingham,  Cornwallis,  Devon,  Dorchester,  Effingham,  Gaspe,  Hamp- 
shire, Hertford,  Huntingdon,  Kent,  Leinster,  Montreal,  St.  Maurice,  Northumberland, 


1 14  Geo.  III.  c.  83;  Bourinot's  Parliamentary  Procedure,  ch.  i.  on  Parliamentary  Institutions  in  Canada, 
pp.  9-12. 

1  Doutre  et  Lareau,  p.  485.  "  Ibid.,  p.  563. 

4  Ibid.,  p.  589.  •  Ibid.,  p.  590. 

6  Ordinances  for  the  Province  of  Quebec  (Brown  and  Gilmore),  p.  86. 

7  31  Geo.  III.  c.  31 ;  Bourinot,  p.  14. 
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Orleans,  Quebec,  Richelieu,  Surrey,  Warwick,  and  York. '  The  names  of  some  of  these 
divisions  recall  well-known  counties  or  shires  iu  England. 

The  system  of  government  established  in  1*791  continued  in  force  until  the  suspen- 
sion of  the  constitution  of  Ix>wer  Canada,  as  a  consequence  of  the  rebellion  of  1831-8, 
under  the  leadership  of  Papineau  and  other  men  whose  names  are  familiar  to  all  students 
of  Canadian  political  history.  During  these  years,  the  country  was  practically  governed 
by  the  governor-general  and  the  executive  and  legislative  councils,  both  nominated  by 
the  former.  The  popular  house,  however,  had  little  influence  or  power  as  long  as  the 
government  was  not  responsible  to  the  people's  representatives,  and  was  indifferent  to 
their  approbation  or  support.  The  result  was  an  irrepressible  conflict  between  the 
assembly,  and  the  legislative  and  executive  councils  supported  by  the  governor-general. 
The  fact  was.  the  whole  system  of  government  was  based  on  unsound  principles.  The 
representative  system,  granted  to  the  people,  did  not  go  far  enough,  since  it  should  have 
given  the  people  full  control  over  the  public  revenues  and  the  administration  of  public 
affairs,  in  accordance  with  the  principles  of  ministerial  responsibility  to  parliament  as 
understood  in  the  parent  state.  More  than  that,  it  failed,  because  it  had  not  been  estab- 
lished at  the  outset  on  a  basis  of  local  self-government,  as  was  the  case  in  the  United 
States,  when-  the  institutions  of  New  England  and  other  colonies  had  gradually  prepared 
the  people  for  a  free  system  of  government.  Turning  to  the  remarkable  report  on  the 
affairs  of  Canada  which  bears  the  name  of  Lord  Durham,-  who  was  governor-general  and 
high  commissioner  in  1*39,  we  find  the  following  clear  appreciation  of  the  weakness  of 
the  system  in  operation  for  so  many  years  in  the  old  provinces  of  Canada:  "  If  the  wise 
example  oi  those  countries  in  which  a  free  and  representative  government  has  alone 
worked  well,  had  been  in  all  respects  followed  in  Lower  Canada,  care  would  have  been 
taken  that,  at  the  same  time  that  a  parliamentary  system,  based  on  a  very  extended 
suffrage,  was  introduced  into  the  country,  the  people  should  have  been  entrusted  with  a 
complete  control  over  their  own  local  affairs,  and  been  trained  for  taking  their  part  in 
the  concerns  of  the  province  by  their  experience  in  the  management  of  that  local  business 
which  was  most  interesting  and  most  easily  intelligible  to  them.  But  the  inhabitants  of 
Lower  Canada  were  unhappily  initiated  into  self-government  at  exactly  the  wrong  end, 
and  those  who  were  not  trusted  with  the  management  of  a  parish  were  enabled  by 
their  votes  to  influence  the  destinies  of  a  state."  3 

The  following  divisions  existed  in  Lower  Canada,  between  1792  and  1840,  none  of 
which,  however,  were  constituted  with  a  view  to  purposes  of  local  government : — 

1.  Districts. 

2.  Counties. 
8.  Parishes. 

4.  Townships. 

1  Bouchette's  Topographical  Description  of  Lower  Canada,  eta,  p.  86.  It  appears  that  Nova  Scotia  was  the  first 
province  in  Biitish  North  America  to  establish  tl.o  old  S..rni:in  division  of  "County,"  which  is  the  equivalent  of 
the  i^ucon"  Shire." 

•'  This  remarkahle  document,  it  is  now  well  understood,  was  written  hy  Mr.  Charles  Duller,  who  accompanied 
lord  Durham  in  tlie  capacity  of  secretary.  "In  fact  written  by  Mr.  (  harles  Buller,  and  embodying  the  opinions  of 
Mr.  (iihlxm  \\'akoii«jld  and  Sir  William  Moli-sw..i-:h  on  Colonial  policy."  Note  \<y  Mr.  Reeve  to  Greville's  Memoirs 
-(•econd  part),  i.  142.  » Lord  Durham's  Report,  p.  35. 
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The  four  districts  were  Quebec,  Three  Rivers,  Montreal,  and  St.  Francis,  which  were 
established  for  purely  judicial  purposes.  The  courts  therein  had  unlimited  and  supreme 
original  jurisdiction.  In  addition  to  these  superior  districts  there  was  the  inferior  division 
of  Graspe  with  a  limited  jurisdiction. 

The  counties  were,  as  I  have  already  intimated,  established  for  parliamentary  objects  ; 
for  Lord  Durham  observed  that  he  knew  "of  no  purpose  for  which  they  were  constituted, 
except  for  the  election  of  members  for  the  house  of  assembly."  '  The  parishes,  into  which 
the  seigniories  were  divided,  were  the  old  divisions  established  in  the  days  of  the  French 
regime.  The  limits  of  the  parishes,  as  set  forth  in  the  ordinance  of  1721,  were  not  strictly 
adhered  to  as  the  population  spread,  and  settlements  became  more  numerous.  It  was 
consequently  found  necessary  from  time  to  time  to  build  many  new  churches,  that  the 
means  and  accommodation  for  religious  worship  might  keep  pace  with  the  numerical 
increase  of  the  congregations.  For  the  support  of  these  churches,  portions  of  ancient 
parishes  were,  as  the  occasion  arose,  constituted  into  new  ones.-  The  townships  were 
established  a  few  years  after  the  Conquest,  principally  for  surveying  purposes,  in  order  to 
meet  the  requirements  of  the  considerable  English  population  that  in  the  course  of  time 
flowed  into  Upper  and  Lower  Canada.' 

The  people  that  dwelt  in  the  local  divisions  had  no  power  to  assess  themselves  for 
local  improvements,  but  whenever  a  road  or  bridge  was  wanted  it  was  necessary  to  apply 
to  the  legislature.  In  consequence  of  this,  the  time  of  that  body  was  constantly  occupied 
with  the  consideration  of  measures,  which  should  have  been  the  work  of  such  local 
councils  as  existed  in  different  parts  of  the  United  States.  The  little  schemes  and  intrigues 
into  which  the  representatives  of  different  localities  entered  in  order  to  promote  and  carry 
some  local  work  and  make  themselves  popular  with  their  constituents  gave  rise  to  a 
great  deal  of  what  is  known,  in  American  parlance,  as  "log-rolling."  '•  "When  we  want 
a  bridge,  we  take  a  judge  to  build  it"  was  the  forcible  way,  according  to  Lord  Durham's 
Report/  in  which  a  member  of  the  provincial  legislature  described  the  tendency  in  those 
days  to  retrench  on  the  most  important  departments  of  the  public  service  in  order  to  satisfy 
the  pressing  demands  for  local  works. 

It  would  be  supposed  that  the  British-speaking  people  of  the  townships,  whose  early 
lives  had  been  passed  in  the  midst  of  the  liberal  local  institutions  of  the  old  British 
Colonies,  would  have  been  desirous  of  introducing  into  their  respective  districts  at  least  a 
semblance  of  municipal  government.  We  look  in  vain,  however,  for  such  an  effort  on 
their  part.  They  appear  to  have  quietly  acquiesced  in  a  state  of  things  calculated  to 
repress  a  spirit  of  local  enterprise  and  diminish  the  influence  of  the  people  in  the  admin- 
istration of  public  affairs.  Indeed,  we  have  some  evidence  that  the  government  itself 
was  prepared  for  many  years  to  discourage  every  attempt  to  introduce  into  Canada  any- 
thing like  the  local  system  that  had  so  long  existed  in  New  England.  British  statesmen 
probably  remembered  the  strong  influence  that  the  town-meetings  of  Boston  had  in 
encouraging  a  spirit  of  rebellion,  and  thought  it  advisable  to  stifle  at  the  outset  any 
aspirations  that  the  Canadian  colonists  might  have  in  the  direction  of  such  doubtful  insti- 
tutions. "  I  understand,"  wrote  Mr.  Richards  in  a  report  to  the  secretary  of  state  for  the 


1  Rjport,  p.  35.  2  Bouchette,  p.  86. 

5  Bouchette,  p.  87 ;  Lord  Durham's  Report,  p.  36.  *  Report,  p.  29. 
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colonies,  ordered  by  the  house  of  commons  to  be  printed  as  late  as  March,  1832,  "  that 
the  Vermonters  had  crossed  the  line  and  had  partially  occupied  several  townships,  bring- 
ing with  them  their  municipal  institutions ;  and  that  when  the  impropriety  of  electing 
their  own  officers  was  pointed  out  to  them,  they  had  quietly  given  them  up,  and  promised 
to  conform  to  those  of  Canada."  ' 

While  the  legislature  was,  to  all  intents  and  purposes,  a  large  municipal  council  for 
the  initiation  and  supervision  of  all  local  improvements,  the  affairs  of  the  differ- 
ent parishes  and  townships  were  administered  as  far  as  consonant  with  the  old 
French  system.  The  grand  voyer  and  militia  captain  continued  to  be  important  function- 
aries in  the  administration  of  local  affairs.  All  the  highways  and  bridges  had  to  be 
repaired  and  maintained  under  the  direction  of  the  grand  voyer  or  his  deputy.  Whenever 
it  was  necessary  to  open  up  a  new  road  or  to  change  an  old  one,  it  was  the  duty  of 
these  officials,  on  receiving  a  petition  from  the  locality,  to  call  a  public  meeting  with 
reference  to  the  matter,  by  a  notice  published  at  the  parish  church  door  after  the  morning 
service.  The  grand  voyer  or  his  deputy  had  the  power  of  dividing  every  parish,  seigniory, 
or  township,  into  such  sections  as  he  should  think  proper,  and  allot  to  each  an  overseer  of 
highways  and  bridges,  to  be  chosen  at  a  meeting  of  householders,  called  and  presided 
over  by  the  eldest  captain  or  senior  officer  of  militia.  These  meetings  were  held 
in  the  public  room  of  the  parsonage  of  the  parish,  or  at  such  other  place  as  the  captain  of 
militia  might  direct.  The  grand  voyer  had  alone  the  power  of  appointing  a  surveyor  of 
roads  and  of  considering  and  deciding  on  reports  made  by  such  officers  to  him  on  the  sub- 
ject of  highways.  It  was  the  duty  of  the  justices  of  the  peace,  assembled  in  quarter 
sessions,  to  hear  and  adjudicate  on  all  questions  that  might  arise  under  this  law.  The 
same  regulations,  however,  did  not  apply  to  the  cities  and  parishes  of  Quebec  and  Mon- 
treal. Here  the  justices  of  the  peace  in  sessions  had  practically  the  regulation  of  high- 
ways, streets,  and  local  improvements,  and  appointed  all  the  officers  necessary  to  carry 
out  the  same.  They  also  fixed  and  determined  the  sums  of  money  that  had  to  be  paid 
for  such  purposes.2 

As  a  matter  of  fact,  the  grands  voyers,  who  lived  in  Quebec,  Montreal  and  Three  Rivers, 
had  no  very  onerous  functions  to  discharge.  The  people  of  the  parishes  and  townships 
learned  to  depend  on  the  legislature  and  only  performed  the  work  imposed  on  them 
by  the  law  regulating  statute  labour.  The  absence  of  effective  municipal  institutions 
was  particularly  conspicuous  in  the  cities  of  Quebec  and  Montreal,  where  it  would  be 
expected  that  more  public  spirit  would  be  shown.  "  These  cities,  "  I  again  quote  from 
Lord  Durham's  Report,3  "  were  incorporated  a  few  years  ago  by  a  temporary  provincial 
act  of  which  the  renewal  was  rejected  in  1836.  Since  that  time  these  cities  have  been 
without  any  municipal  government  and  the  disgraceful  state  of  the  streets  and  the  utter 
absence  of  lighting  are  consequences  which  arrest  the  attention  of  all  and  seriously  affect 
the  comfort  and  security  of  the  inhabitants." 

In  every  matter  affecting  the  administration  of  civil  and  judicial  affairs  there  appears 
to  have  been  a  remarkable  absence  of  anything  approaching  a  workable  system  by  which 
the  people  might  manage  their  affairs.  More  than  that,  there  was  actually  an  insufficiency 
of  public  officers  for  the  administration  of  justice.  Outside  the  cities,  the  machinery 

1  Lord  Durham'^  Bojxjrt,  p.  30.  'See  Lower  Canada  Statutes,  1790.  '  Report,  p.  36. 
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of  civil  government  was  singularly  defective.  A  sheriff  was  appointed  only  for  each  of 
the  four  judicial  districts.  Neither  sheriffs  nor  constables  nor  parochial  officers  could  be 
found  in  the  majority  of  the  counties  of  the  province.  It  is  true  there  were  a  number  of 
justices  of  the  peace  who  assembled  in  quarter  sessions  in  accordance  with  the  system  so 
long  in  vogue  in  England  and  her  colonies,  but  these  men  were  appointed  without  much 
regard  to  their  qualifications  for  the  position  and  even  the  permanent  salaried  chairmen, 
appointed  by  the  crown,  were  in  the  course  of  time  abolished  by  the  legislature,  and 
these  inferior  courts  consequently  deprived  of  the  services  of  men  generally  of  superior 
attainments. '  Practically,  the  affairs  of  each  parish  were  regulated  by  the  cure,  the 
seignior  and  the  captain  of  militia,  as  in  the  days  of  French  government.  Thanks  to  the 
influence  of  these  men,  peace  and  order  prevailed.  Indeed  as  we  review  the  history  of 
French  Canada  in  all  times,  we  cannot  pay  too  high  a  tribute  to  the  usefulness  of  the 
French  Canadian  clergy  in  the  absence  of  the  settled  institutions  of  local  government. 
In  fact,  it  was  only  in  ecclesiastical  affairs  that  the  people  ever  had  an  opportunity  of 
exercising  a  certain  influence.  The  old  institution  of  the  fabrique — which  still  exists  •  in 
all  its  vigour — enabled  them  to  meet  together  whenever  it  was  necessary  to  repair  a 
church  or  presbytery.  "When  the  religious  services  were  over,  the  people  assembled  at 
the  church  door  and  discussed  their  affairs. 

No  doubt  the  influences  of  the  old  French  Regime  prevailed  in  Lower  Canada  for  a 
long  while  after  the  conquest.  A  people  whose  ancestors  had  never  learned  the  advan- 
tages of  local  self-government,  would  be  naturally  slow  to  awake  to  the  necessity  of 
adopting  institutions  under  which  the  American  colonists  had  flourished.  It  may  be 
true,  as  Mr.  Parkman  says,  that  the  French  colonists,  when  first  brought  to  America, 
could  not  have  suddenly  adopted  the  political  institutions  to  which  the  English-speaking 
colonists  at  once  had  recourse  as  the  natural  heritage  of  an  English  race.  It  is  still  more 
true,  as  the  eminent  American  historian  adds,  that  the  mistake  of  the  rulers  of  New 
France  "was  not  that  they  exercised  authority,  but  that  they  exercised  too  much  of  it, 
and  instead  of  weaning  the  child  to  go  alone  kept  him  in  perpetual  leading  strings,  mak- 
ing him,  if  possible,  more  and  more  dependent,  and  less  and  less  fit  for  freedom."  When 
the  French  Canadian  became  subject  to  the  British  Crown,  he  was,  literally-,  a  child  who 
had  never  been  taught'to  think  for  himself  in  public  affairs.  He  was  perfectly  unskilled 
in  matters  appertaining  to  self-government,  and  had  no  comprehension  whatever  of  that 
spirit  of  self-reliance  and  free  action  which  characterizes  the  peoples  brought  up  under 
Teutonic  and  English  institutions.  In  the  course  of  time,  however,  the  best  minds 
among  them  began  to  appreciate  fully  the  advantages  of  free  government,  and  to  their 
struggles  for  the  extension  of  representative  government,  the  people  of  British  North 
America  owe  a  debt  of  gratitude.  It  took  a  long  while,  however,  to  educate  the  people  of 

1  Lord  Durham's  Report,  p.  39. 

2  The  law  still  makes  special  provision  for  the  erection  and  division  of  parishes,  the  construction  and  repair  of 
churches,  parsonages,  cemeteries  and  for  the  meeting  of  fabriques.     Every  decree  for  the  canonical  erection  of  a 
new  parish,  or  for  the  subdivision,  dismemberment  or  union  of  any  parishes,  or  with  regard  to  the  boundaries 
of  parishes,  must  be  publicly  read  from  the  pulpit  or  chapel  of  the   parish,  and  other  formal  steps  taken  to  notify 
the  inhabitants  of  the  proposed  measure,  before  commissioners  appointed  by  the  state  can  give  civil  recognition 
to  the  decree.     On  the  proofs  verbal  of  these  officers,  the  lieutenant-governor  may  issue  a  proclamation  under  the 
great  seal  of  the  province,  erecting  such  parish  for  civil  purposes.    See  Consol.  Stat.  Low.  Can.,  c.  18,  and  amending 
Statutes. 
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French  Canada  up  to  the  necessity  of  establishing  a  liberal  system  of  municipal  institu- 
tions. As  we  shall  see,  before  the  close  of  this  paper,  it  was  not  until  after  the  Union  of 
1840  that  the  French  Canadians  could  be  brought  to  acknowledge  the  benefits  of  local 
taxation  imposed  by  their  own  local  representatives.  In  this  respect,  they  made  less 
progress  than  the  people  of  Upper  Canada,  to  whose  history  we  shall  now  proceed  to 
refer. 

IV.— UPPER  CANADA,  1792—1840. 

As  I  have  already  stated,  Upper  Canada  was  settled  by  United  Empire  Loyalists,  who 
came  into  the  country  after  the  War  of  Independence.  The  majority  of  these  people  settled 
on  tlu-  shores  of  Lake  Ontario,  in  tho  vicinity  of  Kingston  and  the  Bay  of  Quint6,  in  the 
Niagara  district,  and  in  other  favoured  localities  by  Lakes  Ontario  and  Erie.1  On  the  24th 
of  July,  1788,  the  governor-general  issued  a  proclamation  2  constituting  the  following 
districts  in  Western  or  Upper  Canada,  viz.,  Luueburg,  Mecklenburg,  Nassau,  Hesse. 

Luneburg  comprised  the  towns  or  tracts  known  by  the  names  of  Lancaster,  Char- 
lottenburg,  Cornwall,  Osnabruck,  Williamsburg,  Matilda,  Edwardsburg,  Augusta  and 
Elizabethtowu.  Mecklenburg  comprised  Pittsburg,  Kingston,  Ernestown,  Fredericksburg, 
Adolphustown,  Marysburg,  Sophiasburg,  Arneliasburg,  Sydney,  Thurlow,  Richmond,  and 
Cainden.  Nassau  comprised  the  extensive  district  which  extends  from  Trent  to  Long 
Point  on  Lake  Erie,  and  Hesse,  1ht>  rest  of  the  western  part  of  Canada  to  Lake  St.  Clair.1 
To  each  of  these  districts  were  appointed  a  judge  and  a  sheriff,  and  justice  was  administered 
in  courts  of  common  pleas.  The  justices  were  taken  from  the  best  men  the  country  offered 
in  the  absence  of  persons  of  legal  attainments.'  The  judges  in  those  primitive  times  seem 
to  have  possessed  almost  absolute  power. 

The  first  local  divisions  of  Upper  Canada  appear  to  have  been  the  townships.  The 
British  Government  was  extremely  liberal  in  its  grants  of  land  to  the  Loyalists  and  the 
officers  and  soldiers  who  settled  in  Upper  Canada  and  the  other  provinces.  The  grants  were 
made  free  of  expense  on  the  following  scale :  to  a  field  officer,  5,000  acres ;  to  a  captain,  3.000  ; 
to  a  subaltern,  2,000  ;  to  a  private,  200.  Surveys  were  first  made  of  the  lands  extending 
from  Lake  St.  Francis,  on  the  St.  Lawrence,  to  beyond  the  Bay  of  Quinte.  Townships  were 
laid  out  and  divided  into  concessions  and  lots  of  200  acres.  Each  township  generally 
extended  nine  miles  in  front  and  twelve  in  the  rear,  and  varied  from  80,000  to  40,000  acres. 
The  townships  were  not  named  for  many  years,  but  were  numbered  in  two  divisions.*  One 


1  Kyerson's  Loyalist*  in  America,  ii.  189. 

'  See  Proclamation  in  Collection  of  Acts  and  Ordinances  relating  to  Upper  Canada,  York,  1818.  Luneburg  is 
correctly  spelt  in  the  Proclamation,  but  in  course  of  time  it  became,  for  some  unexplained  reason,  "  Ltinenburg." 
The  name  still  survives  in  the  changed  form  in  Nova  Scotia. 

'  Canniff's  History  of  the  Settlement  of  Upper  Canada,  p.  62  ;  also  foregoing  Proclamation. 

4  Judge  Duncan  of  Lunebury  wan  a  storekeeper  and  a  captain  in  the  militia ;  ho  dealt  out  law,  dry  goods  :m.l 
groceries  alternately.  Ibid.,  p.  506. 

*  Canniff;  Kyorson,  ii.  224-5.  Dr.  Scadding.  Toronto  of  Old,  p.  362,  gives  an  amusing  account  of  the  frivolous 
way  in  which  many  of  the  old  Townships  of  Upjter  Canada  were  named  in  the  course  of  years.  Flos,  Tay  and  Tiny, 
whi.-h  are  names  ,  f  three  now  populous  townships  in  tlio  I'enetanguishene  district,  are  a  commemoration  of  three 
f  Lady  Sarah  Maitland's  lapdogs.  Some  one  wrote  Ju»  el  Korma,  as  a  joke,  across  apian  of  a  newly  surveyed  region, 
and  throe  townships  were  consequently  known  as  "Jus",  "  Kt",  and  "Norma"  for  years  until  they  were  changed 
to  Barrio,  Palmertton  and  Clarendon  respectively.  "Aye,"  "  Yea,"  and  "  No  "  were  also  designations  of  local  divisions. 
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division  embraced  the  townships  below  Kingston  on  the  St.  Lawrence,  and  the  other  the 
townships  westward  to  the  head  of  the  Bay  of  Quint6.  One  of  the  first  settlers  of  Upper 
Canada  has  given  us  the  following  description  of  the  mode  in  which  the  townships  were 
granted  by  the  government  :— 

"  At  length  the  time  came  in  July,  for  the  townships  to  be  given  out.  The  governor 
came  and  having  assembled  the  companies  before  him,  called  for  Mr.  Grass,  and  said, 
Now  you  were  the  first  person  to  mention  this  fine  country,  and  have  been  here  formerly 
as  a  prisoner  of  war.  You  must  have  the  first  choice.  The  townships  are  numbered, 
first,  second,  third,  fourth  and  fifth  ;  which  do  you  choose  ?  '  '  The  first  township '  (Kings- 
ton). Then  the  governor  says  to  Sir  John  Johnson,  '  Which  do  you  choose  ?  '  He  replies, 
'The  second  township'  (Ernestown).  To  Colonel  Rogers,  'Which  do  you  choose?'  He 
says  'The  third  '  (Fredericksburg).  To  Major  Vanalstine,  '  Which  do  you  choose  ?  '  'The 
fourth  '  (Adolphustown).  Then  Colonel  McDonell  got  the  fifth  township,  (Marysburg). 
So,  after  this  manner,  the  first  settlement  of  Loyalists  in  Upper  Canada  was  made."  ' 

The  districts  which  were  constituted  iu  1788  were  intended  mainly  for  judicial 
purposes,  and  were  named  after  great  houses  in  Germany,  allied  to  the  royal  family  of 
England.  The  same  was  the  case  with  the  first  townships  that  were  laid  out.  The  first 
township  was  called  Kingstown,  after  His  Majesty  George  III  ;  Ernestown  after  Ernest 
Augustus,  eighth  child  of  the  King  ;  Adolphustown,  after  another  son.-  Provision  was 
made  for  future  towns  during,  the  first  surveys.  A  plot  was  generally  reserved  in  some 
locality  which  seemed  especially  adapted  for  a  town.  This  was  the  case  in  Adolphus- 
town, where  a  lot  was  granted  to  each  of  the  settlers.  But  towns  were  of  very  slow 
growth,  until  some  years  after  the  establishment  of  a  separate  government  in  Upper 
Canada,  when  settlers  began  to  flow  steadily  into  a  country  whose  fertility  and  produc- 
tiveness commenced  at  last  to  be  understood.  Not  a  few  of  the  towns  owe  their  establish 
ment  to  private  enterprise  and  prescience  in  the  first  instance.3 

In  1791  Upper  Canada  was  separated  from  French  Canada,  and  became  a  province 
with  a  legislature  composed  of  a  lieutenant-governor,  a  legislative  council  appointed  by 
the  Crown,  and  a  legislative  assembly  elected  by  the  people.4  When  lieutenant-governor 
Simcoe  undertook  the  administration  of  the  ali'airs  of  the  new  province,  he  issued  a 
proclamation  dividing  it  into  nineteen  counties,  as  follows :  G-lengary,  Stormont,  Dundas, 
Grenville,  Leeds,  Frontenac,  Ontario,  Addington,  Lenox,  Prince  Edward,  Hastings, 
Northumberland,  Durham,  York,  Lincoln,  Norfolk,  Suffolk,  Essex,  and  Kent:''  Some  of 


1  Ryerson,  ii.  209. 

*  "  King  George  III.  who  died  in  1820,  aged  82,  having  reigned  60  years,  had  a  family  of  15  children,  whose 
names  were  George,  Frederick,  William  Henry,  Charlotte  Augusta,  Matilda,  Edward,  Sophia  Augusta,  Elizabeth, 
Ernest  Augustus,  Augustus  Frederick,  Adolphus  Frederick,  Mary  Sophia,  Octavius,  Alfred,  and  Amelia.  These 
royal  names  were  appropriated  to  the  townships,  towns,  and  districts."  Canniff,  p.  439. 

3 "  Windsor  (now  Whitby;  was  so  named  about  1819  by  its  projector,  Mr.  John  Scadding,  the  original  grantee 
of  a  thousand  acres  in  this  locality.  On  a  natural  harbour  of  Lake  Ontario,  popularly  known  as  Big  Bay,  Mr. 
Scadding  laid  out  the  town,  built  the  first  house,  and  named  the  streets,  three  of  them  after  his  three  sons — John, 
Charles  and  Henry."  Ryerson,  ii.  260.  One  of  these  sons,  here  mentioned,  is  the  well  known  antiquarian  of 
Toronto,  Rev.  Dr.  Scadding. 

4-31  Geo.  Ill,  c.  31. 

5  See  Proclamation  in  Statutes  of  Upper  Canada,  i.  23. 

Sec.  II.,  1886.    8. 
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the  well  settled  counties  were  divided  into  ridings,1  each  of  which  sent  a  representative 
to  the  legislature.  In  other  cases  one  representative  was  elected  for  two  or  more 
counties.  One  of  the  first  acts  of  the  legislature  was  to  change  the  names  of  the  four 
divisions  established  in  1788  to  the  Eastern,  Midland,  Home,  and  Western  Districts.-'  In 
the  course  of  years  the  number  was  increased  by  the  addition  of  the  Johnstown,  New- 
castle, Niagara,  London  and  Gore  Districts.3  These  districts  were  intended  mainly  for 
legal  and  judicial  purposes.  But  all  these  old  names,  so  familiar  in  provincial  history, 
have  become  obliterated  by  the  county  organisations. 

The  Duke  de  la  Roehefoueanlt-Liancourt,  who  visited  the  country  in  1795,  and  had 
several  interviews  with  Governor  Simcoe,  at  Newark,  now  Niagara,  the  old  capital  of  Upper. 
Canada,  informs  us  that  the  division  of  the  four  districts  into  counties  was  "purely  mili- 
tary, and  related  merely  to  the  enlisting,  completing  and  assembling  of  the  militia.  The 
militia  of  each  county  is  commanded  by  a  lieutenant."  4  Whilst  the  Duke  was,  no  doubt, 
correct  in  the  main,  it  must  not  be  forgotten  that  the  erection  of  counties  was  also 
necessary  for  purposes  of  representation.  A  section  of  the  act  establishing  the  Constitu- 
tion of  Upper  Canada  expressly  provided:  His  Majesty  may  authorise  "the  governor 
or  lieutenant-governor  of  each  of  the  provinces  of  Upper  and  Lower  Canada  to  issue  a 
proclamation  dividing  such  province  into  districts  or  counties  or  circles,  towns  and  town- 
ships, and  appointing  the  limits  thereof,  and  declaring  and  appointing  the  number  of 
representatives  to  be  chosen  by  each  of  such  districts,  counties  or  circles,  towns  and 
townships  respectively."  Members  for  the  legislature  were  then,  and  for  many  years 
afterwards,  chosen  by  freeholders  having  real  property  to  the  yearly  value  of  forty  shil- 
lings in  districts,  counties  or  circles,  and  five  pounds  sterling  in  towns  and  townships,  or 
who  paid  a  rental  in  the  latter  at  the  rate  often  pounds  sterling  a  year." 

The  legislature  was  composed  of  plain,  practical  men,  who  went  energetically  to 
work  in  the  iirst  sessions  to  provide  lor  the  wants  of  the  few  thousands  of  people  scattered 
throughout  the  wide  extent  of  country  over  which  their  jurisdiction  reached.  For  many 
years  their  principal  duties  were  confined  to  measures  for  carrying  on  local  improvements. 
It  was  considered  "  requisite,  for  the  maintenance  of  good  order  and  the  rigid  execution  of 
the  laws,  that  proper  officers  should  be  appointed  to  superintend  the  observance  thereof."7 
Accordingly,  the  people  were  authorised  by  statute  to  meet  in  any  parish,  township  or 
reputed  township  or  place  on  the  warrant  of  the  high-constable,  who  was  to  preside  on 
such  occasions.  These  assemblies  were  composed  of  the  inhabitants  who  were  house- 
holders and  ratepayers  in  the  locality  interested,  and  were  held  in  the  early  times,  for 
convenience  sake,  in  the  parish  church  or  chapel.  They  had  to  elect  a  parish  or  town 
clerk,  who  was  to  make  out  annual  lists  of  the  inhabitants  within  a  district,  keep  the 
records,  and  perform  other  business  connected  with  such  an  office.  The  other  officers 
appointed  were  as  follows:  assessors,  to  assess  all  such  rates  and  taxes  "as  shall  be 
imposed  by  any  act  or  acts  of  the  legislature;"  a  collector,  "to  receive  such  taxes  and 


"Trithings  or  Ridings  were  divisions  peculiar  to  Yorkshire  and  Lincolnshire,  though  Robortaon  (Scotland 
under  hor  early  Kings,  iii.  433)  is  inclined  to  trace  them  in  Kent  and  Surrey.  Bishop  Stubbs,  however,  (Constitu- 
tional History,  i.  100)  considers  the  view  "  very  interesting  but  very  conjectural." 

'Upp.Can.  Stat32,Geo.III.  c.8.  «  Bouchette,  p.  590.    Scadd ing's  Toronto,  p.  361. 

4  De  1*  Rochefoucault-I.iancourt,  Voyage  dans  les  Elate  Unis  et  le  Haul  Canada,  i.  434. 

•  31  G«o.  Ill,  c.  31.  s.  14.  •  Imp.  Stat  31  Geo.  Ill,  c.  31. 

'  Upp.  Can.  8UU  33  Geo.  Ill,  c.  2. 
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rates  in  the  manner  authorised  by  the  legislature ;  "  overseers  of  roads  and  highways, 
"  to  oversee  and  perform  such  things  as  shall  be  directed  by  any  act  passed  touching  or 
concerning  the  highways  and  roads  in  the  province,"  and  to  act  as  fence-viewers  "con- 
formable to  any  resolutions  that  may  be  agreed  upon  by  the  inhabitants  at  such 
meetings";  a  pound-keeper,  to  impound  all  stray  cattle.  The  act  also  provided  for  two 
town-wardens.  As  soon  as  there  should  be  any  church  built  for  the  performance  of 
divine  service  according  to  the  use  of  the  Church  of  England,  then  the  parson  or  minister 
was  to  nominate  one  warden  and  the  inhabitants  the  other.  These  wardens  were  a  cor- 
poration to  represent  the  whole  inhabitants  of  the  township  or  parish,  with  the  right  to 
let  or  sell  property,  to  sue  and  be  sued.  The  high-constable,  who  called  and  presided 
over  the  township  meetings,  was  appointed  by  the  justices  in  quarter  sessions.  The  pre- 
siding officer  had  to  commuiiieate  a  list  of  persons  nominated  at  these  meetings  to  a 
magistrate,  who  was  to  administer  to  them  the  oath  of  office.  In  case  the  persons 
appointed  at  the  meeting  refused  to  act,  they  were  subject  to  a  penalty,  and  the  magis- 
trates in  sessions  called  for  that  purpose  proceeded  to  fill  the  vacancies.  In  case  there 
were  not  thirty  inhabitants  in  a  township,  then  they  were  considered  to  form  part  of  the 
adjacent  township  which  should  contain  the  smallest  number  of  inhabitants.1 

The  following  extract  from  the  early  records  of  the  township  of  Sophiasburg,  or  the 
6th  township  lying  on  Picton  and  Quinte  Bays,  will  be  read  with  interest,  because  it 
shows  that  there  was  an  attempt  made  to  establish  a  parish  system  on  the  basis  of  that  so 
long  existent  in  the  parent  state.  No  similar  record  can  be  found  in  the  annals  of  the  old 
townships  of  Upper  Canada,  although  the  references  in  the  Constitutional  Act  of  1791, 
and  in  several  provincial  statutes,"  go  to  show  that  the  erection  of  parishes  was  in  the 
minds  of  those  who  were  engaged  in  developing  local  institutions  in  the  country  :— 

"  Passed  at  Sophiasburg,  at  a  regular  town  meeting,  3rd  March,  1800.  And  be  it 
observed — That  all  well-regulated  townships  be  divided  into  parishes.  Be  it  enacted  by 
the  majority  of  votes,  that  this  town  shall  be  divided  into  parishes,  and  described  as  fol- 
lows :  St.  John's,  St.  Matthew's,  St.  Giles,  Mount  Pleasant."  :! 

It  does  not  appear,  however,  that  parishes  were  established  to  any  extent  on  the  Eng- 
lish system  throughout  Upper  Canada,  although  they  were  general  for  ecclesiastical 
purposes.  The  Church  of  England  was  the  dominant  religious  body  for  many  years,  and 
there  was  an  effort  made  to  establish  it  by  giving  it  large  reserves  of  public  lauds.  "We 
shall  see,  however,  later  on,  that  parishes  were  established  in  the  maritime  provinces  for 
civil  purposes  as  in  some  of  the  old  English  colonies  in  America. 

In  accordance  with  the  British  system  of  local  government  in  counties,  the  magis- 
trates in  sessions  performed  an  important  part  in  the  administration  of  local  affairs. 

1  One  of  the  first  recorded  town  meetings  (Canniff,  p,  454)  held  in  accordance  with  the  act,  was  that  of 
Adolphustown,  which  came  off  on  the  6th  of  March,  1793.    The  following  words  are  an  exact  transcript  of  the 
record:— "The  following  persons  were  chosen  to  officiate  in  their  respective  offices,  the  ensuing  year,  and  also  the 
regulations  of  the  same:  Reuben  Bedell,  township  clerk;  Paul  Huff  and  Philip  Borland,  overseers  of  the  poor; 
Joseph  Allison  and  Garit  Benson,  constables;  Willet  Casey,  Paul  Huff  and  John  Huyck,  pound-keepers;  Abraham 
Maybee  and  Peter  Rutland,  fence-viewers.    The  height  of  fence  to  be  4  feet  8  inches ;  water  fence  voted  to  be  no 
fence.    Hoggs  running  at  large  to  have  yokes  on  18  by  24  inches.    No  piggs  to  run  until  three  months  old.    No 
stallion  to  run.    Any  person  putting  fire  to  any  bush  or  stable,  that  does  not  his  endeavour  to  hinder  it  from  doing 
damage,  shall  forfeit  the  sum  of  forty  shillings."    (Signed)  PHILIP  BORLAND,  T.  Clerk. 

2  See  before,  p.  58.  '  Canniff,  p.  472. 
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These  courts  of  quarter  sessions  have  long  existed  in  English  counties,  and  their  functions 
have  been  regulated  liy  usuries  of  statutes  commencing  in  the  Tudor  times  and  coming  down 
to  the  present  day.  The  English  counties  were  subdivided  into  petty  sessional  divisions. 
At  the  head  of  this  civil  organisation  in  a  county  is  the  lord-lieutenant  and  the  Gustos 
Rotulnrum.  These  two  offices  are  usually  held  by  one  person,  who  holds  office  under 
a  special  commission  from  the  Crown,  and  is  generally  a  peer  of  the  realm  or  large  land- 
owner.1 "  His  office,"  says  Hal  lam,  "may  be  considered  as  a  revival  of  the  ancient  local 
earldom,  and  it  certainly  took  away  from  the  sheriff  a  great  part  of  the  dignity  and  impor- 
tance which  he  had  acquired  since  the  discontinuance  of  that  office.  Yet  the  lord-lieutenant 
has  so  peculiarly  military  an  authority  that  it  does  not  in  any  degree  control  the  civil  power 
of  the  sheriff  as  the  executive  minister  of  the  law."2 

It  would  appear  from  the  old  records  that  there  was  a  similar  officer  appointed  in  the 
early  times  of  Canada.  Speaking  of  Lower  Canada,  Lord  Durham  says  :  "  The  justices  of 
the  peace  scattered  over  the  whole  of  Lower  Canada  are  named  by  the  governor  on  no  very 
accurate  information,  there  being  no  lieutenants  or  similar  officers  of  counties  in  this  as  in 
the  upper  piovince.1'  The  Duke  de  la  Rochefoucault,  writing  in  1795,  says :  "  Simcoe 
is  by  no  means  ambitious  of  investing  all  power  and  authority  in  his  own  hands,  but 
consents  that  the  lienlrnnnls,  whom  he  nominates  for  each  county,  should  appoint  the 
justices  of  the  peace  and  officers  of  the  militia.'"  From  these  and  other  references  to  the 
duties  of  the  officer,  he  appears  to  have  discharged  functions  similar  to  those  of  the  lord- 
lieutenant  in  Kngland,  since  he  appointed  justices  and  commanded  the  militia.  The 
title,  however,  appears  to  have  fallen  into  disuse  in  the  course  of  a  few  years,  though 
there  was  a  custos  rotulorum  or  chairman  of  sessions  in  all  of  the  provinces.' The  lieut- 
enancy in  Upper  Canada  never  assumed  as  much  importance  as  did  the  same  office  in 
Virginia.  ' 

As  I  have  already  shown,  the  justices  in  sessions  appointed  as  in  England  a  high 
constable,  and  discharged  certain  functions  now  performed  by  municipal  bodies  in 
Canada.  All  moneys  col  lee  ted  by  assessors  of  taxes  were  to  be  paid  into  the  hands  of 
treasurers  who  were  appointed  by  the  justices  in  general  quarter  sessions.  The  justices 
so  assembled  directed  how  the  moneys  were  to  be  disbursed  in  accordance  with  the  law. 
The  legislature,  from  time  to  time,  regulated  the  time  and  place  for  holding  these  courts. 
The  quarter  sessions  were  held  in  1793,  at  Adolphustown,  Kingston,  Michillimackiuac, 
Newark,  New  Johnstown,  and  Cornwall,  then  the  principal  towns  of  the  province.  The 
jurisdiction  of  the  justices  was  very  extensive  in  those  times.  They  had  the  carrying  out 
in  a  great  measure  of  the  acts  of  the  legislature  providing  for  the  defraying  of  the  expenses 
of  building  court  houses  and  jails,  of  keeping-  the  same  in  repair,  of  the  payment  of  jailers,  of 
the  support  and  maintenance  of  prisons,  of  the  building  and  repairing  of  houses  of  correc- 
tion, of  the  construction  and  repairs  of  bridges,  of  the  fees  of  coroners  and  other  officers, 


1  The  English  Citizen  Series.     Local  Government  in  England,  M.  D.  Chalmers,  p.  93. 

'  Const  Hist.,  (Eng.  ed.  1881)  ii.  134.  3  Report,  p.  41.  •  Vol.  i.  410. 

'  "  One  is  struck  by  the  prominence  of  the  lieutenant,  anciently  the  commander,  who,  besides  being  the  chief 
of  tlie  militia  in  his  county,  was  a  member  of  the  Council,  and  as  such  a  judge  of  the  highest  tribunal  in  the  county. 
With  Commissioners  of  the  Governor  lie  held  monthly  courts  for  the  settlement  of  suite,  not  exceeding  in  value 
one  hundred  pounds  of  tobacco,  and  from  this  court,  appeal  was  allowed  to  the  Governor  and  Council."  Local 
Institutions  of  Virginia.  By  Ed.  Ingle  (Johns  Hopkins  University  Studies  in  Historical  and  Political  Science)  p.  83. 
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and  of  all  other  matters  that  were  essentially  of  a  local  character.  "Whenever  it  was  necessary 
to  establish  a  market,  the  legislature  had  to  pass  a  special  act  giving  the  requisite  power 
to  the  court  of  sessions.  For  instance,  we  find  an  act  authorising  the  justices  in  this 
court  "  to  fix,  open  and  establish  some  convenient  place  in  the  town  of  Kingston  as  a 
market,  where  butcher's  meat,  butter,  eggs,  poultry,  fish  and  vegetables,  shall  be  exposed 
to  sale,  and  to  appoint  such  days  and  hours  as  shall  be  suitable  for  that  purpose,  and  to 
make  such  other  orders  and  regulations  relative  thereto  as  they  shall  deem  expedient." ' 
The  justices  of  the  peace  had  also  other  important  functions  to  discharge  out  of  the  ses- 
sions. For  instance,  it  was  on  their  certificate  that  the  secretary  of  state  granted  licenses 
to  public  houses.  These  licenses  were  only  granted  after  full  inquiry  and  discussion  at 
public  meetings  duly  called  for  that  purpose  by  the  high  constable  or  other  public 
officer.2  Thejustices  in  quarter  sessions  also  appointed  surveyors  of  highways  to  lay  out,  and 
regulate  statute  labour  on  the  public  roads.  All  persons  were  liable  to  work  on  the  roads, 
in  proportion  to  the  assessment  on  their  real  and  personal  property.3 

For  the  first  .fifteen  or  twenty  years  of  the  history  of  the  administration  of  civil  atfairs 
in  Upper  Canada,  the  burdens  of  the  people  were  exceedingly  small.  A  Canadian  his- 
torian says  on  this  point:  "No  civilised  country  in  the  world  was  less  burdened  with 
taxes  than  Canada  West  at  this  period.  A  small  direct  tax  on  property,  levied  by  the 
district  courts  of  sessions,  and  not  amounting  to  Jt3,f>00  for  the  whole  country,  sufficed 
for  all  local  expenses.  There  was  no  poor  rate,  no  capitation  tax.  no  tithes,  110  ecclesias- 
tical rates  of  any  kind.  Instead  of  a  road  tax,  a  few  days  of  statute  labour  annually 
sufficed."4 

Under^such  circumstances  we  can  easily  understand  why  the  condition  of  Kingston, 
for  many  years  the  most  important  town  of  Upper  Canada,  should  have  been  so  pitiable 
according  to  a  writer  of  those  early  times  :  "  The  streets  [in  1815]  require  very  great 
repairs,  as  in  the  rainy  seasons  it  is  scarcely  possible  to  move  aboiit  without  being  in 
mud  to  the  ankles.  Lamps  are  required.  .  .  .  But  first  the  legislature  must  form  a  code 
of  laws,  forming  a  complete  police.  To  meet  expense,  government  might  lay  a  rate  upon 
every  inhabitant  householder  in  proportion  to  value  of  property  in  house."  •"'  Subse- 
quently, when  Kingston  became  the  seat  of  government,  the  municipal  authorities  were 
encouraged  to  make  improvements  in  streets,  drainage,  sidewalks,  and  otherwise.  When 
the  town  of  York  was  incorporated  as  a  city,  in  1834,  under  the  name  of  Toronto,  it  had 
not  a  single  sidewalk  within  its  limits,  and  the  first  mayor,  Mr.  W.  Lyou  Mackenzie,  had 
to  initiate  a  system  of  local  improvements  under  great  difficulties.6 

As  the  country  filled  up,  and  the  necessity  arose  for  roads  and  bridges  and  other 
local  improvements,  the  taxes  increased  ;  although  they  never  became  heavy  under  the 
unsatisfactory  system  that  prevailed,  until  after  the  reunion  of  the  Canadas  in  1841.  The 
time  of  the  legislature  was  constantly  occupied  in  passing  acts  for  the  construction  of  public 
works  necessary  for  the  comfort,  safety  and  convenience  of  particular  localities.  A  large 
amount  of  "  parish "  business  was  transacted  in  those  days  by  the  legislature  which 
might  as  well  have  been  done  by  local  councils.  As  compared  with  Lower  Canada,  how- 

1  Upp.  Can  Stat.  41  Geo.  Ill,  c.  3.  *  Ibid.,  34  Geo.  Ill,  c.  12 

s  Ibid.,  48  Geo.  Ill,  c.  12.  «  McMullen's  History,  p.  247. 

6  Canniff,  p.  432.  6  Lindsey's  Life  of  Mackenzie,  i.  312. 
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ever,  the  people  had  eventually  a  workable  system  of  local  government,  which  enabled 
them  to  make  many  improvements  for  themselves.  The  construction  of  canals  and  other 
important  works  of  provincial  importance,  on  an  expensive  scale,  at  last  left  so  little  funds 
in  the  treasury  that  the  parliament  of  this  province  alone,  among  the  North  American 
colonies  "  was,  fortunately  for  itself,  compelled  to  establish  a  system  of  local  assessment, 
and  to  leave  local  works  in  a  great  measure  to  the  energy  and  means  of  the  localities  them- 
selves." '  Still  the  system,  as  the  country  became  more  populous  and  enterprising,  proved 
ultimately  quite  inadequate  to  meet  the  requirements  of  the  people  and  to  develop  their 
latent  energies.  The  legislature  was  constantly  called  upon  to  give  power  to  local  authori- 
ties to  carry  out  measures  of  local  necessity.  Whatever  taxation  was  necessary  for  local  pur- 
poses had  to  be  imposed  through  the  inconvenient  agency  of  courts  of  quarter  sessions, 
over  which  the  people  exercised  little  or  no  control.  If  the  people  of  a  city  or  town 
wished  to  be  incorporated,  they  were  forced  to  apply  to  the  legislature  for  a  special  act. 
The  powers  granted  to  these  corporations  were  by  no  means  uniform,  and  great  confusion 
resulted  from  the  many  statutes  that  existed  with  respect  to  these  bodies.  "  No  lawyer," 
says  a  writer  on  the  subject,-  "  could  give  an  opinion  upon  the  rights  of  an  individual  in 
a  single  corporation  without  following  the  original  act  through  the  thousand  sinuosities 
of  parliamentary  amendment,  and  no  capitalist  at  a  distance  could  credit  a  city  or  town 
without  a  particular  and  definite  acquaintance  with  its  individual  history."  It  was  not, 
however,  until  after  the  reunion  of  the  Canadian  provinces,  that  steps  were  taken  to  estab- 
lish in  Upper  Canada  a  larger  system  of  popular  local  government  in  accordance  with 
the  wise  suggestions  made  by  Lord  Durham  and  other  sagacious  British  statesmen.  But 
before  we  «-an  ref«T  to  this  part  of  the  subject,  I  must  first  review  the  early  local  history 
of  the  maritime  provinces  of  Nova  Scotia,  New  Brunswick,  and  Prince  Edward  Island. 


V. — THE  MARITIME  PROVINCES. 

When  Nova  Scotia  became  a  possession  of  England  by  the  treaty  of  Utrecht  in  1718, 
the  only  place  of  any  importance  was  Port  Royal,  originally  founded  by  a  French  gentle- 
man-adventurer, Baron  de  Poutriucourt.  The  English  renamed  the  place  "  Annapolis 
Royal,"  in  honour  ol  Queen  Anne,  and  for  some  years  it  was  the  seat  of  government.  The 
province  in  those  days  had  a  considerable  French  Acadian  population,  chiefly  settled  in  the 
Annapolis  valley,  and  in  the  fertile  country  watered  by  the  streams  that  flow  into  the  Bay 
of  Fuudy.  For  some  years  there  was  a  military  government  in  Nova  Scotia.  In  1719,  the 
governor  received  instructions  to  choose  a  council  for  the  management  of  civil  affairs 
from  the  principal  English  inhabitants,  until  an  assembly  would  be  formed  to  regulate 
matters  in  accordance  with  the  instructions  given  to  the  American  colonies  generally. 
This  first  council  was  composed  exclusively  of  officers  of  the  garrison  and  of  officials 
of  the  public  departments.  The  French  inhabitants  in  their  respective  parishes  were 
permitted,  in  the  absence  of  duly  appointed  magistrates,  to  choose  deputies  from  among 
themselves  for  the  purpose  of  executing  the  orders  of  the  government  and  acting  as 


1  l/"nl  iHirham's  Report,  p.  48. 

'  J.  Sheridan  Hogan,  Prize  Essay  on  Canada,  1886,  p.  104. 
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arbitrators  in  case  of  controversies  in  the  French  settlements.     An  appeal  was  allowed 
to  the  governor  at  Annapolis.' 

In  1149,  the  city  of  Halifax  was  founded  by  Governor  Cornwallis  on  the  shores  of 
Chebucto  Bay,  on  the  Atlantic  coast.  The  government  of  the  province  was  vested  in  a 
governor  and  council,  and  one  of  their  first  acts  was  to  establish  a  court  of  general 
sessions,  similar  in  its  nature  and  conformable  in  its  practice  to  the  courts  of  the  same 
name  in  the  parent  state.-  In  1*751  they  passed  an  ordinance  that  the  town  and  suburbs 
of  Halifax  be  divided  into  eight  wards,  and  the  inhabitants  empowered  to  choose  annually 
the  following  officials  "  for  managing  such  prudential  affairs  of  the  town  as  shall  be 
committed  to  their  care  by  the  governor  and  council : — eight  town-overseers,  one  town- 
clerk,  sixteen  constables,  eight  scavengers.3 

.  It  was  only  after  the  establishment  of  the  first  legislature  that  Nova  Scotia  was 
divided  into  local  divisions  for  legislative,  judicial,  and  civil  purposes.  The  first  House  of 
Assembly,  elected  in  1*758,  was  composed  of  twenty-two  representatives,  of  whom  sixteen 
were  chosen  by  the  province  at  large,  four  by  the  township  of  Halifax,  and  two  by  the 
township  of  Luneuburg.  It  was  at  the  same  time  provided  that  whenever  fifty  qualified 
householders  were  settled  at  Pisiquid  (now  Windsor),  Minas,  Cobequid,  or  at  any  other 
township  which  might  be  thereafter  erected,  it  .should  be  entitled  to  send  two  representa- 
tives to  the  assembly.4  In  1759,  the  governor  and  council  divided  the  province  into  five 
counties:  Annapolis,  Kings,  Cumberland,  Lunenburg  and  Halifax."'  A  few  years  later  the 
whole  island  of  Cape  Breton  was  formed  into  a  county." 

The  legislature  appears  to  have  practically  controlled  the  administration  of  local 
affairs  throughout  the  province,  except  so  far  as  it  gave,  from  time  to  time,  certain  powers 
to  the  courts  of  quarter  sessions  to  regulate  taxation  and  carry  out  certain  public  works 
and  improvements.  In  the  first  session  of  the  legislature,  a  joint  committee  of  the  council 
and  assembly  choose  the  town  officers  for  Halifax,  vix.,  four  overseers  of  the  poor,  two 
clerks  of  the  market,  four  surveyors  of  the  highways,  two  fence  viewers,  and  two  hog- reeves.7 
We  have  abundant  evidence  that  at  this  time  the  authorities  viewed  with  disfavour 
any  attempt  to  establish  a  system  of  town  government  similar  to  that  so  long  in  operation 
in  New  England.  On  the  14th  of  April,  1770,  the  governor  and  council  passed  a  resolu- 
tion that  "the  proceedings  of  the  people  in  calling  town-meetings  for  discussing  questions 
relative  to  law  and  government  and  such  other  purposes,  are  contrary  to  law,  and  if  per- 
sisted in,  it  is  ordered  that  the  parties  be  prosecuted  by  the  attorney-general." '  The 
government  of  Nova  Scotia  had  before  it,  at  this  time,  the  example  of  the  town-meetings 
of  Boston,  presided  over  by  the  famous  Samuel  Adams,  and  doubtless  considered  them  as 
the  very  hotbeds  of  revolution.9  What  the  Tories  thought  of  these  popular  bodies  can  be 

1  Haliburton's  History  of  Nova  Scotia,  i.  93,  96.  ''  Ibid.,  p.  103. 

a  Murdoch's  Hii-tory,  ii.  199.  *  Haliburton,  i.  208.    Murdoch,  ii.  334, 351. 

3  Murdoch,  ii.  373,374-  In  the  election  for  the  Assembly  that  came  off  in  August  of  the  same  year,  the  coun- 
ties in  question  returned  two  members  each  ;  the  towns  of  Lunenburg,  Annapolis,  Horton,  and  Cumberland,  two 
each,  and  the  township  of  Halifax,  four,  or  twenty-two  representatives  in  all. 

6  Ibid.,  p.  454.  '  Ibid.,  p.  361.  *  Haliburton,  i.  248. 

8  Bancroft  very  truly  considers  Samuel  Adams  more  than  any  other  man,  "  the  type  and  representative  of  the 
ftew  England  town-meeting."  History  of  the  Constitution,  ii.  260-  For  an  interesting  account  of  his  career,  see 
Samuel  Adums,  the  Man  of  the  Town  Meeting,  by  J.  K.  Hosmer.  Here  the  reader  will  be  able  to  obtain  a  very 
accurate  idea  of  the  important  influence  that  Adams  and  the  town-meetings  of  Boston  exercised  over  the  destinies 
of  America.  No  wonder  was  it  that  the  governing  class  in  Halifax  frowned  upon  all  manifestations  of  popular 
feeling  in  the  province. 
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understood  from  the  following  extract,  which  gives  the  opinion  of  a  rabid  writer  of  those 
revolutionary  times.  "This  is  the  foulest,  subtlest,  and  most  enormous  serpent  ever  issued 
from  the  egg  of  sedition.  I  saw  the  small  seed  when  it  was  implanted  ;  it  was  a  grain 
of  mustard.  I  have  watched  the  plant  until  it  has  become  a  great  tree."1 

In  the  course  of  time  the  province  was  divided  for  legislative,  judicial  and  civil  pur- 
poses,  as  follows  : — 

1.  Divisions  or  circuits,  generally  consisting  of  one  or  more  counties,  for  purposes 
connected  with  the  courts. 

2.  Districts,  generally  of  one  or  more  townships,  established,  as  a  rule,  for  the  con- 
venience of  the  people,  who  had  the  privilege  conferred  upon  them  of  having  a  court  of 
sessions  of  the  peace  for  the  regulation  of  their  internal  affairs. 

3.  Counties,  generally  established  for  legislative  purposes. 

4.  Townships,  which  were  simply  subdivisions  of  the  county  intended  for  purposes 
of  local  administration  or  of  representation. 

In  each  county  there  was  a  sheriff  and  justice  of  the  peace,  whose  jurisdiction 
extended  throughout  the  same.  Each  district  was  generally  provided  with  a  court  house 
which  belonged  to  the  county.  The  townships  did  not  contain  any  definite  quantity  of 
land,  as  was  generally  the  case  in  Upper  Canada.  The  inhabitants  appear,  according  to 
Judge  Haliburton,  "to  have  had  no  other  power  than  that  of  holding  an  annual  meeting 
for  the  purpose  of  voting  money  for  the  support  of  the  poor."5  Up  to  very  recent  times, 
the  justices  in  sessions  were  practically  the  local  governing  bodies  in  the  various  divisions 
of  the  province.  Even  Halifax  was  not  allowed  a  special  act  of  incorporation  as  a  city 
until  1841,  although  its  people  made  frequent  applications  to  the  legislature  for  power 
to  manage  their  own  affairs:1  The  time  of  the  legislature  was  taken  up  with  making 
provision  for  local  wants.  All  the  roads  and  bridges  were  built  and  maintained,  and 
the  public  schools  supported  by  the  legislature.  The  system  that  so  long  prevailed,  by 
which  members  of  the  legislature  controlled  the  expenditures  for  local  works,  was  well 
calculated  to  demoralize  public  men  and  encourage  speculation  and  jobbery.  Large  sums 
were  frittered  away  by  the  appointment  of  road  commissioners  with  reference  only  to 
political  considerations.4  It  was  one  well  adapted  to  stimulate  the  energies  of  village 
politicians,  and  the  spirit  of  party  in  the  counties. 

As  respects  local  affairs,  the  people  had  little  or  no  voice.  The  grand  jury,  in  the 
court  of  sessions  of  the  peace,  annually  nominated  such  number  of  persons  for  town 
officers  as  the  justices  should  direct,  and  out  of  them  the  latter  made  the  appointments. 

1  Daniel  Leonard,  cited  by  Hosmer,  p.  45.  '  Haliburton's  Hist,  ii.  8,  9. 

3  Murdoch,  ii.  449.  In  1850  Mr.  Howe  attempted  to  pass  a  bill  dividing  the  county  of  Halifax  into  townships, 
and  conferring  certain  municipal  privileges  upon  the  inhabitants.  The  people  were  to  have  the  power  to  raise 
funds  by  assessment  for  the  nupjiort  of  education  and  for  other  public  purposes,  and  to  elect  their  own  township 
officers,  including  magistrates.  Lord  Grey,  however,  toek  exception  to  the  measure,  and  the  Queen's  assent  was 
withheld.  Speeches  and  Public  Letters  of  Hon.  Joseph  Howe,  i.  642. 

"  According  to  a  report  presented  to  me  by  Major  Head,  an  assistant  commissioner  of  enquiry  whom  I  sent  to 
that  colony  [Nova  Scotia],  a  sum  of  £10,000  was,  during  the  last  session,  appropriated  to  local  improvements  ;  this 
•urn  was  divided  into  830  portions,  and  as  many  commissioners  were  appointed  to  expend  it,  giving,  on  an  aver- 
age, a  commissioner  for  rather  more  than  every  £12,  with  a  salary  of  5s.  a  day,  and  a  further  remuneration  of  two 
and  a  half  per  cent,  on  the  money  expended,  to  be  deducted  out  of  each  share."  Lord  Durham's  Report,  p.  29. 
This  demoralising  and  wasteful  system  lasted  until  very  recently  in  Nova  Scotia. 
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The  grand  jury  had  also  the  power  to  raise  money  for  certain  public  purposes  within  a 
particular  division.  Of  their  own  knowledge,  or  on  the  representation  of  three  freeholders, 
they  could  make  presentments  for  money  for  building  or  repairing  jails,  court-houses, 
pounds,  or  for  other  necessary  local  purposes.  In  the  event  of  their  neglecting  to  act,  in 
certain  cases  the  justices  in  sessions  could  amerce  the  county.  The  officers  appointed  at 
the  sessions  were  a  county  treasurer  and  assessors.  The  clerk  of  the  peace,  as  in  England, 
was  appointed  by  the  custos,  as  chairman  of  the  sessions  ;  the  office  of  sheriff  was  a 
government  appointment.  Practically,  in  Nova  Scotia,  as  in  the  other  provinces,  the 
English  county  system  prevailed. 

If  we  now  turn  to  the  province  of  New  Brunswick,  we  find  that  a  similar  system 
existed  until  very  recently.  This  province  originally  formed  part  of  the  extensive 
and  ill-defined  territory  known  in  French  times  as  "  Acadie."  For  some  years  it  was 
governed  by  the  governor  and  council  of  Nova  Scotia,  until  the  settlement  of  a  large 
number  of  Loyalists  on  the  banks  of  the  St.  John  River  brought  about  a  change  in  its 
political  constitution.  Then  the  imperial  authorities  thought  it  expedient  to  create  a 
separate  province,  with  a  government  consisting,  in  the  first  instance,  of  a  governor 
and  council  of  twelve  members,  exercising  both  executive  and  legislative  powers,  and, 
eventually,  of  an  assembly  of  twenty-six  members. 

On  the  18th  of  May,  1785,  a  charter  was  granted  by  Governor  Carleton  for  the  incor- 
poration of  Parr  Town,  on  the  east  side  of  the  St.  John  River,  and  of  Carleton,  on  the  west 
side,  as  a  city  under  the  name  of  St.  John.  The  inhabitants  were  given  a  mayor,  recorder, 
six  aldermen  and  six  assistants,  and  the  city  was  divided  into  six  wards.1  St.  John, 
consequently,  was  the  first  city  incorporated  in  British  North  America,  and  it  remained  so 
for  many  years,  as  Halifax  and  other  towns  were  refused  the  same  privileges  for  a  long 
while. 

In  1*786  the  governor,  council  and  assembly  passed  an  act  providing  that  the 
justices  of  the  general  sessions  of  the  peace  for  the  several  counties  of  the  province  should 
annually  appoint,  out  of  every  town  or  parish  in  the  same,  overseers,  clerk,  constables, 
clerks  of  markets,  assessors,  surveyors,  weighers  of  hay,  fence- viewers.  It  will  be  seen 
from  this  and  other  acts  that  the  divisions  for  local  purposes  consisted  of  counties, 
townships  and  parishes.  In  1786,  an  act  was  passed  for  the  better  ascertaining  and 
confirming  of  the  boundaries  of  the  several  counties  within  the  province,  and  for 
subdividing  them  into  towns  or  parishes  "  for  the  more  convenient  and  orderly  distribution 
of  the  respective  inhabitants,  to  enable  them,  in  their  respective  districts,  to  fulfil  the 
several  duties  incumbent  on  them,  and  for  the  better  administration  of  justice  therein." 

Town  and  parish  appear  to  have  been  always  synonymous  terms  in  this  province. 
In  the  interpretation  clause  of  a  recent  act,  "parish"  is  defined  as  "parish,  incorporated 
town  or  city." 2  This  designation  of  one  of  the  civil  divisions  of  New  Brunswick  is,  no 
doubt,  so  much  evidence  of  the  desire  of  the  early  settlers,  many  of  whom  were  from 
Virginia  and  Maryland,3  to  introduce  the  institutions  of  their  old  homes.  In  all  of  the 
British  colonies,  indeed,  the  town  system  had  long  been  in  use.  In  the  first  instance,  the 

1  Murdoch,  iii.  42.  "  N.B.  Cons.  Stat.,  c.  100,  s.  i. 

*  Among  the  members  of  the  first  council  of  New  Brunswick,  1784,  were  Chief  Justice  Ludlow,  formerly  a 
judge  of  the  supreme  court  of  New  York  ;  Judge  Israel  Allen,  of  Pennsylvania ;  Gabriel  G.  Ludlow,  of  Maryland ; 
Judge  John  Saunders,  of  Virginia.  Not  a  few  Virginia  Loyalists  settled  in  New  Brunswick.  Murdoch,  iii.  42. 

Sea  II.,  1886.    9. 
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colonists  introduced  the  local  institutions  of  the  parent  state,  with  such  modifications  as 
were  suitable  to  the  conditions  of  their  existence.  But  the  "parish"  of  the  colonies,  as  a 
rule,  bore  little  resemblance  to  the  historic  "  parish  "  of  England.  The  latter  was  simply 
the  old  township  of  the  Saxons  in  an  ecclesiastical  form  :  "  the  district  assigned  to  a  church 
or  priest;  to  whom  its  ecclesiastical  dues  and  generally  also  its  tithes  are  paid.  The 
boundaries  of  the  parish  and  the  township  or  townships  with  which  it  coincides,  are 
generally  the  same ;  in  small  parishes  the  idea  and  even  name  of  township  is  frequently, 
at  the  present  day,  sunk  in  that  of  the  parish  ;  and  all  the  business  that  is  not  manorial  is 
despatched  in  vestry  meetings,  which  are  however  primarily  meetings  of  the  township 
for  church  purposes." ' 

Throughout  New  England  the  township  was  the  political  unit.  It  is  true  that 
the  religious  convictions  of  the  people  dominated  in  all  their  arrangements  for  the 
administration  of  civil  affairs.  An  eminent  authority  has  said  of  the  people  of  Massa- 
chusetts :  "  They  founded  a  civil  state  upon  a  basis  which  should  support  the  worship  of 
God  according  to  their  conscientious  convictions  of  duty  ;  and  an  ecclesiastical  state  com- 
bined with  it,  which  should  sustain  and  be  in  harmony  with  the  civil  government, 
excluding  what  was  antagonistic  to  the  welfare  of  either."1  In  England  the  parish  was 
invested  with  civil  functions,  and  the  old  Saxon  township  became  gradually  absorbed  in 
former.  But  in  New  England  the  parish  and  township  had  really  distinct  meanings. 
"Whenever  the  word  "  parish  "  was  them  used,  it  was  to  denote  the  township  from  an  ecclesi- 
astical point  of  view,  as  well  as  a  portion  of  township  not  possessing  town  rights.  Con- 
sequently the  "  parish  of  Massachusetts  "  was  essentially  a  term  used  for  religious  purposes, 
and  had  no  reference  to  civil  matters  which  were  all  discharged  in  the  township  or  political 
unit  of  the  community.1  In  Virginia,  however,  the  parish  attained  considerable  promin- 
ence in  the  administration  of  local  affairs.  The  early  settlers  of  the  old  Dominion  were 
men  wedded  to  the  ancient  institutions  of  the  parent  state,  and  they  set  up  the  system 
long  established  in  England,  with  such  changes  as  were  adapted  to  the  circum- 
stances of  the  country.  Parishes  were  originally  coterminous  with  the  old  plantations  or 
with  the  counties,  and  covered  immense  areas.  In  the  course  of  time,  when  the  country 
became  more  settled,  counties  were  laid  out  and  divided  into  parishes.  Some  of  these 
parishes  sent  representatives  to  the  house  of  burgesses  in  early  times  of  the  colony,  and  they 
were  always  important  local  units  in  the  civil  organisation  of  the  country.  It  does  not, 
however,  appear  that  they  ever  possessed  powers  entirely  equal  to  those  enjoyed  in  the 
parent  state.'  No  doubt  the  loyalists  who  settled  in  New  Brunswick  and  other  sections 
of  British  North  America  were  so  accustomed  to  this  division  that  they  naturally  introduced 
it  when  they  came  to  organise  the  new  province.  "We  have  already  seen,  in  our  sketch  of 
local  government  in  Upper  Canada,  that  there  was  an  effort  made  to  establish  parishes  in 
that  section.  It  is  only  in  New  Brunswick,  however,  that  the  name  has  become  perma- 
nently inscribed  on  the  civil  organisation  of  the  country.  I  do  not  of  course  refer  in  this 
connection  to  French  Canada,  where  the  division  was  constituted  purely  for  ecclesiastical 
purposes,  and  had  no  relation  to  the  English  parish  which  is  the  descendant  of  the 

1  Stubbs.  Const  Hist,  i.  86.  »  Parker's  Lowell  Institute  Lectures,  p.  403. 

'  The  English  Parish  in  America;  Local  Institutions  in  Virginia,  by  E.  Ingle,  p.  52. 
1  Local  Institutions,  etc.;  pp.  52. 53. 
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township  of  early  English   times — itself  developed   from  the  mark  commuuitios  of  the 
Teutonic  tribes.1 

The  Island  of  Prince  Edward,  originally  known  as  St.  John's,  formed  part  of  the 
province  of  Nova  Scotia  until  1769,  when  it  was  created  a  separate  province,  with  a 
lieutenant-governor,  a  combined  executive  and  legislative  council,  and  in  1773  a  legislative 
assembly  of  eighteen  members.2  The  history  of  this  island  is  interesting  from  the  fact  that  it 
gives  an  instance  of  a  land  system  which  kept  the  province  in  a  state  of  agitation  for  many 
years,  until  it  was  finally  settled  soon  after  the  union  with  the  Dominion.  The  island  was 
surveyed  by  Captain  Holland  in  1765,  and  in  1767  divided  into  sixty-seven  townships, 
containing  in  the  aggregate  1,860,600  acres.3  This  extensive  tract  was  conveyed  by  ballot 
with  some  reservations,  to  officers  and  other  individuals  who  had  claims  or  supposed 
claims  on  the  crown,  and  a  lauded  monopoly  was  in  this  way  established  in  the  island. 
The  grantees  were  to  settle  in  the  province  or  establish  a  certain  number  of  settlers  within 
ten  years,  but  these  proper  conditions  were  practically  laid  aside  and  an  absentee  owner- 
ship allowed  to  grow  up,  to  the  great  injury  of  the  tenants  who  farmed  the  lauds.  In 
those  days  the  crown  availed  itself  lavishly  of  its  prerogatives  with  very  little  regard  to 
future  settlement  on  the  public  lands  of  the  country  over  which  it  exercised  dominion. 
Previous  to  the  arrangement  just  mentioned,  a  British  nobleman  had  applied  to  the  king 
for  a  grant  of  the  whole  island.  His  proposition  was  to  divide  it  into  hundreds  '  as  in 
England,  or  baronies  as  in  Ireland.  These  hundreds  or  baronies  were  to  be  diA'ided  into 
manors  over  which  would  preside  a  court  baron,  in  accordance  with  the  old  English  system. 
Townships  were  to  be  carved  out  of  hundreds ;  courts  leet  and  courts  baron  were  also 
to  be  established  under  the  direction  of  the  lord  paramount.  A  local  historian  has  clearly 
epitomised  the  whole  proposition  as  follows :  "  There  was  to  be  a  lord  paramount  of  the 
whole  island,  forty  capital  lords  of  forty  hundreds,  four  hundred  lords  of  manors,  and  eight 
hundred  freeholders.  For  assurance  of  the  said  tenures,  eight  hundred  thousand  acres 
were  to  be  set  apart  for  establishments  for  trade  and  commerce  in  the  most  suitable  parts 
of  the  island,  including  one  county  town,  forty  market  towns,  and  four  hundred  villages.'' 


1  "  Primarily  the  parish  is  merely  the  oM  township  in  its  ecclesiastical  aspect.  Wo  can,  therefore,  trace  the 
descent  of  the  modern  civil  parish  through  the  ecclesiastical  parish,  up  to  the  oH  Saxon  township.  It  may  be  safely 
said  that  the  English  parish  is  the  legitimate  descendant  of  the  Teutonic  mark,  and  that  the  English  parish,  the 
New  England  township,  the  French  or  Belgian  commune,  and  the  village  community  of  Northern  India,  ar>  but 
variations  of  one  common  type  which  reproduces  itself  wherever  the  Aryan  race  is  found.  Whether  the  Teutonic 
mark  system  was  ever  introduced  into  England  by  our  Saxon  forefathers  is  an  open  question,  but  the  Saxon  town- 
ship owed  many  of  its  distinguishing  characteristics  to  the  mark  system.  The  township  was  so  called  from  the 
tun  or  hedge  which  surrounded  the  group  of  homesteads."  Chalmers'  Local  Government  in  England,  p.  36. 

*  Bourinot,  p.  69.  See  also  copy  of  commission  of  the  first  lieutenant-governor,  Captain  AV.  Paterson.  Canada 
Sessional  Papers,  1883,  No.  70,  p.  2. 

3  Campbell's  History,  pp.  3, 19.    Colonial  Office  List,  1885,  p.  38. 

4  It  does  not  appear  that "  hundreds  "  were  ever  established  in  Canada.    The  union  of  a  number  of  townships 
for  the  purpose  of  judicial  administration,  peace  and  defence,  formed  what  is  known  as  the  hundred  or  wapentake, 
in  Anglo-Saxon  times.    "  It  is  very  probable,"  writes  Stubbs  (i.  96,  97)  "  that  the  colonists  of  Britain  arranged 
themselves  in  hundreds  of  warriors  ;  it  is  not  probable  that  the  country  was  carved  into  equal  districts.   The  only 
conclusion   that  seems  reasonable  is  that,  under  the  name  of  geographical  hundreds,  we  have  the  variously  sized 
pagi  or  districts  in  which  the  hundred  warriors  settled."    The  first  civil  divisions  of  the  infant  settlement  of  Mary- 
land were  called  "  hundreds,"  and  the  election  district  of  "  Bay  Hundred  "  on  the  eastern  shore  of  the  state,  is  a 
memorial  of  those  old  times.    Local  Institutions  of  Maryland,  by  L.  W.  Wilhelm,  p.  39.    A  similar  division  was 
also  known  in  the  early  history  of  Virginia.    Ingle,  pp.  40-47. 
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Each  hundred  or  barony  was  to  consist  of  somewhat  less  than  eight  square  miles,  and  the 
lord  of  each  was  hound  to  erect  and  maintain  forever  a  castle  or  blockhouse  as  the  capital 
seat  of  his  property,  and  as  a  place  of  retreat  and  rendezvous  for  the  settlers ;  and  thus,  on 
any  alarm  of  sudden  danger,  every  inhabitant  might  have  a  place  of  security  within  four 
miles  of  his  habitation.  A  cannon  fired  at  one  of  the  castles  would  be  heard  at  the  next, 
and  thus  the  firing  would  proceed  in  regular  order  from  castle  to  castle,  and  be  "  the 
means,"  adds  the  noble  memorialist,  "  of  putting  every  inhabitant  of  the  whole  island 
under  arms  and  in  motion  in  the  space  of  one  quarter  of  an  hour." ' 

But  this  proposition  was  not  entertained  by  the  king,  who  had  had  some  experience 
of  a  similar  plan  which  failed  in  Carolina.2  The  division,  however,  of  the  whole  island, 
among  a  few  proprietors,  appears  to  have  had  consequences  probably  fully  as  disastrous 
as  would  have  been  the  concession  to  a  single  nobleman,  who  might  have  taken  a  deep 
interest  in  its  settlement,  as  was  notably  done  by  Lord  Baltimore  in  Maryland. 

The  island  was  originally  laid  out  in  counties,1  parishes  and  townships.  The  county 
lines  appear  to  have  been  run  from  north  to  south  across  the  island  at  two  of  its  widest 
parts.  Where  the  boundaries  of  townships  or  parishes  touch  the  county  lines,  they  are 
coterminous  therewith.  The  same  is  true  of  the  township  and  parish  lines.  The  average 
area  of  the  townships  is  20,000  acres,  though  number  66,  the  last  regular  township 
surveyed,  contains  only  0,000,  and  number  67,  an  irregular  block  in  the  centre  of  the 
island,  is  somewhat  larger  than  the  average. 

Each  parish  includes  from  three  to  six  townships.  In  addition  to  the  territorial 
divisions  before  mentioned,  there  was  laid  out  in  each  county,  at  the  time  of  the  original 
survey,  a  site  for  a  rhef  lien,  or  county  town.  For  Queen's  County,  a  town  plot  was  laid 
out  on  the  site  of  the  present  city  oi'Charlottetowu,  at  the  head  of  Hillsboro'  Bay,  where 
the  North- West  and  Hillsboro'  Rivers  unite.  The  town  of  King's  County  was  laid  out  at 
Georgetown,  on  the  south-east  coast,  on  Cardigan  Bay,  and,  for  Prince  County,  a  town  site 
was  surveyed  on  the  east  side  of  Richmond  or  Malpeque  Bay,  near  its  mouth.  To  each 
of  these  town  sites  there  were  attached  distinct  areas  of  land  called  "commons"4  and 
"  royalties,"  '  which  covered  about  0,000  acres  each,  and  were  not  included  in  any  of  the 
townships.  Instead  of  being  reserved  for  their  original  purpose,  the  common  and  royalty 
attached  to  each  town  site  were  subsequently  sold  by  the  crown  as  farm  lands,  and  are 


1  Campion's  Ili.-tory,  eh.  i.  1 1.  11. 

1  Shaftenbury  uixl  lx>cke  attempted  to  frame  a  constitution  for  Carolina,  which  would  "  connect  political  power 
with  hereditary  wealth."  Bancroft's  History  of  the  United  Slates,  ii.  146. 

'"In  1768  the  Island  was  divided  into  three  counties :—(!.)  King's,  containing  20  townships,  412,100  acres; 
county  town,  Georgetown, 4,000  acres  (Les  Trois  Rivieres).  (2.)  Queen's,  23  township, 486,600  acres;  county  town, 
Charlottetown,  7,300  acres(l'ort  la  Joie).  (3.)  Prince  County,  23  townships,  467,000  acres;  county  town,  Princetown, 
4,000  arn*  (Malpeo,ue)."  Murdoch's  History,  ii.  474.  The  names  in  parentheses  are  those  of  the  old  French 
settlements. 

'These  common  lands  were  a  memorial  of  Anplo-Saxon  times.  "The  pleasant  green  commons  or  squares 
which  occur  in  the  midst  of  towns  and  cities  in  England  und  the  United  States  most  probably  originated  from  tin: 
ttMlWMMe  of  adjacent  mark-communities,  whereby  the  border-land  used  in  common  by  all  was  brought  into  thu 
centre  of  the  new  aggregate. ...  In  old  towns  of  New  England. . . .  the  little  park. . . .  was  once  the  common 
pasture  of  the  town."  Fiske's  American  Political  Ideas,  pp.  39,  40. 

"In  its  primary  and  natural  sense,  'royalties'  is  merely  the  English  translation  or  equivalent  of 
rey<ilitali>,  jura  regalia,  jura  reyia."  See  an  interesting  definition  of  the  term  given  by  the  judicial  committee  of 
the  privy  round],  Legal  News  (Montreal),  vi.  244  ;  and  Bourinot,  p.  690. 
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now  occupied  and  cultivated  as  such,  though  the  city  of  Charlottetowu  extends  beyond 
the  old  town  site,  and  covers  a  portion  of  the  common.  The  county  town  of  Prince  County 
was  not  established  at  Princetown,  but  at  a  point  on  the  shores  of  Bedeque  Bay,  on  the  south 
coast,  now  called  "  Summerside." 

As  we  have  just  seen,  there  was  an  attempt  made  in  Prince  Edward  Island  to 
establish  parishes  as  in  other  parts  of  the  old  colonies,  but,  in  the  course  of  time,  these 
local  divisions  became  practically  useless,  and  are  seldom  mentioned  now,  except  in  legal 
proceedings  connected  with  old  land  titles.  It  is  only  in  Prince  Edward  Island,  I  may 
add,  that  we  come  across  the  term  "  royalties  "  as  reservations  of  the  crown,  in  the  vicinity 
of  the  old  settlements.  In  the  other  provinces,  however,  provision  was  made  for  the 
establishment  of  commons,1  though,  in  the  course  of  time,  they,  too,  in  the  majority  of 
cases,  were  leased  for  private  purposes  and  ceased  to  become  available  for  the  general  use 
of  the  community.  The  legislature  of  Nova  Scotia,  for  instance,  passed  an  act  in  1816  to 
lease  twenty-five  acres  of  the  Halifax  common,  in  half  acre  lots,  for  999  years.2 

In  this  island,  the  several  divisions  to  which  we  have  referred  appear  to  have  been 
established  chiefly  for  representative  and  judicial  purposes.  No  system  of  local  govern- 
ment ever  existed  in  the  counties  and  parishes,  as  in  other  parts  of  America.  The  legis- 
lature has  been  always  a  municipal  council  for  the  whole  island. 


VI. — THE  ESTABLISHMENT  OF  MUNICIPAL  INSTITUTIONS  IN  THE  PROVINCES  OF  THE 

DOMINION. 

We  have  now  brought  this  review  of  local  government  up  to  the  time  when  a 
new  era  in  the  history  of  political  institutions  commenced  in  all  the  provinces  of  British 
North  America.  The  troubles  which  culminated  in  the  Eebelliou  of  183*7-8  led  to  the 
reunion  of  the  Canadas  and  the  concession  of  a  more  liberal  system  of  government  to  the 
people.  The  British  authorities  recognised  the  necessity  of  leaving  the  people  free  to 
control  their  own  internal  affairs,  and  of  giving  up  that  system  of  paternal  government 
which  had  worked  so  unsatisTactorily.  Between  1840  and  1854  all  the  provinces  were 
granted  responsible  government  in  the  real  sense  of  the  term,  and  entered  almost 
immediately  on  a  career  of  political  and  national  progress  which  was  in  remarkable 
contrast  with  the  condition  of  things  previous  to  1840.  The  legislation  of  the  province 
was  distinguished  by  greater  vigour  as  soon  as  the  people  obtained  full  control  of  their 
own  taxation  and  revenue.  The  result  was  the  improvement  of  the  communications  of 
the  country  and  the  passage  of  measures  in  the  direction  of  increasing  the  responsibilities 
of  the  people  in  the  management  of  their  local  affairs. 

In  the  speech  with  which  Lord  Sydenham,  then  governor-general,  opened  the  legisla- 
ture of  1841,  he  called  attention  to  the  fact  that  it  was  "highly  desirable  that  the  principles 
of  local  self-government,  which  already  prevail  to  some  extent  throughout  that  part  of  the 
province  which  was  formerly  Upper  Canada,  should  receive  a  more  extended  application 
and  that  the  people  should  exercise  a  greater  control  over  their  own  local  affairs." J  The 


1  Nova  Scotia  Archives,  Aikins,  p.  700. 
3  Assembly  Journals,  1841,  p.  8. 


1  Murdoch,  iii.  415. 
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legislature  accordingly  went  energetically  to  work  to  provide  for  the  internal  government 
of  the  upper  province.  Some  difficulties  arose  in  dealing  with  this  question  on  account 
of  the  position  taken  by  Lower  Canada.  During  the  suspension  of  the  constitution  in 
French  Canada,  an  ordinance  had  been  passed  by  the  special  council  "  to  provide  for  the 
better  internal  government  of  this  province  by  the  establishment  of  local  or  municipal 
institutions  therein."  The  province  was  divided  into  twenty-two  districts,  comprising 
certain  seigniories,  townships,  and  parishes.  The  governor  and  council  fixed  and  deter- 
mined the  number  of  councillors  who  were  elected  for  every  district.  The  warden  was 
appointed  by  the  governor-general,  and  his  duties  were  regulated  by  instructions  from 
the  same  high  functionary.  The  meetings  of  householders,  at  which  the  parish  or  town- 
ship officers  as  well  as  the  district  councillors  were  elected  and  other  business  was  trans- 
acted, were  convened  on  the  authorisation  of  the  warden  by  one  of  the  justices  of  the 
peace  for  the  district.  The  governor  had  the  power  to  dissolve  a  district  council  under 
extraordinary  circumstances.  Instructions  were  issued  by  the  governor  and  council  to 
the  chairmen  of  parish  or  township  meetings,  assessors,  collectors,  surveyors  of  highways 
and  bridges,  overseers  oi'  the  poor,  and  other  local  officers.  ' 

Consequently,  the  system  in  operation  in  Lower  Canada  was  entirely  controlled  by 
the  government.  It  was  the  desire  of  the  Upper  Canadians,  who  had  been  gradually  edu- 
cated for  more  popular  local  institutions,  to  elect  the  warden  and  other  officers.  The 
measure  which  was  presented  in  1841,  by  Mr.  Harrison,  provincial  secretary  of  the 
upper  province,  provided  that  the  inhabitants  of  each  district  should  be  a  body  corporate 
within  the  limits  prescribed  by  the  act,  and  provision  was  made  for  the  formation  of 
municipal  councils,  to  consist  of  a  warden  and  a  fixed  number  of  councillors  in  each  dis- 
trict. Power  was  given  to  these  councils  to  assess  and  collect  from  the  inhabitants  such 
moneys  as  might  be  necessary  for  local  purposes,  and  generally  to  adopt  measures  for  the 
good  government  of  the  respective  districts  represented  in  these  local  bodies.  The  Upper 
Canadians  naturally  wished  to  elect  their  own  warden,  but  it  was  argued  that  it  was  inex- 
pedient to  concede  to  one  province  privileges  not  given  to  the  other.  The  French 
members  in  the  legislature  were  not  only  opposed  to  the  measure  passed  by  the  special 
council,  but  believed  that,  if  they  sanctioned  the  passage  of  a  liberal  measure  in  Upper 
Canada,  it  would  be  followed  by  similar  legislation  for  Lower  Canada.  The  most  influen- 
tial men  in  that  province  were  opposed  at  that  time  to  any  system  that  might  impose  local 
direct  taxation  on  the  people.  • 

Imperfect  as  was  the  act  of  1841,  it  was  the  commencement  of  a  new  era  in  municipal 
government  in  Canada.  In  the  course  of  a  few  years  the  act  was  amended,  and  the  people 
at  last  obtained  full  control  of  the  election  of  their  own  municipal  officers.  Statutes 
passed  from  time  to  time  swept  away  those  numerous  corporate  bodies  which  had 
been  established  by  the  legislature  of  the  old  province,  and  provided  by  one  general  law 
"  for  the  erection  of  municipal  corporations  and  the  establishment  of  police  regulations  in 
and  for  the  several  counties,  cities,  towns,  townships  and  villages  in  Upper  Canada." 3 
Lower  Canada  was  also  brought  into  the  general  system,  according  as  the  people  began 
to  comprehend  the  advantages  of  controlling  their  local  affairs.  The  ordinance  of  the 

1  Canada  Sewional  Papers,  1841,  App.  X.  »  Dent's  Canada  since  the  Union  of  1841,  i.  14& 

1  Con.  8Ut  12  Viet  c.  80,  and  12  Viet  c.  81. 
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special  council  was  repealed  in  1845  by  an  act,  which  provided  that  every  township  or 
parish  should  constitute  a  municipal  corporation,  represented  by  a  council  elected  by  the 
people,  and  presided  over  by  a  president  or  mayor,  also  elective. '  This  parish  organisa- 
tion seemed  peculiarly  well  adapted  to  the  habits  of  the  people  of  French  Canada,  where 
the  parish  is  connected  with  their  dearest  and  most  interesting  associations ;  but  for 
some  reason  or  other  it  was  soon  changed  to  a  county  government,  which  lasted  for  a 
number  of  years.2  Without,  however,  dwelling  on  the  numerous  acts  which  occupied 
considerable  time  in  the  legislature  for  years  with  the  object  of  maturing  and  perfecting 
a  general  municipal  system  acceptable  to  the  people  and  commensurate  with  their 
progress  in  self-government,  it  is  sufficient  to  say  that  some  time  before  1867,  when  the 
provinces  were  confederated,  Upper  and  Lower  Canada  enjoyed  at  last  local  institutions 
resting  on  an  essentially  popular  basis,  and  giving  every  possible  facility  for  carrying  out 
desirable  public  improvements  in  the  municipal  divisions.  The  tendency  of  legislation 
indeed  for  years  took  a  dangerous  direction.  Acts  were  passed,  in  1853  and  subsequent 
years,  enabling  the  municipalities  to  borrow  money  for  the  construction  of  railways  on  the 
guarantee  of  the  province.3  The  result  was  much  extravagance  in  the  public  expendi- 
tures and  the  increase  of  local  taxation  in  many  municipalities  of  Canada,  which 
hampered  the  people  for  many  years,  notwithstanding  the  benefits  derived  from  the 
construction  of  important  public  works,  until  the  government  was  forced  to  come  to  their 
assistance  and  relieve  them  of  the  burdens  they  had  imposed  upon  themselves. 

At  the  present  time,  all  the  provinces  of  the  Dominion  of  Canada  enjoy  a  system  of 
local  self-government  which  enables  the  people  in  every  local  division,  whether  it  be  a 
village,  town,  township,  parish,  city,  or  county,  to  manage  their  own  internal  affairs  in 
accordance  with  the  liberal  provisions  of  the  various  statutory  enactments  which  are  the 
result  of  the  wisdom  of  the  various  legislatures  of  the  different  provinces  within  half  a 
century.  It  is  in  the  great  province  of  Ontario  that  we  find  the  system  in  its  complete 
form.  "While  this  system  is  quite  symmetrical  in  its  arrangement,  it  is  also  thoroughly 
practical,  and  rests  upon  the  free  action  of  the  ratepayers  in  each  rmuiicipality.  The 
whole  organisation  comprises  :— 

(1.)  The  minor  municipal  corporations,  consisting  of  townships,  being  rural  districts 
of  an  area  of  eight  or  ten  square  miles,  with  a  population  of  from  3000  to  6000. 

(2.)  Villages  with  a  population  of  over  750. 

(3.)  Towns  with  a  population  of  over  2000.  Such  of  these  as  are  comprised  within  a 
larger  district  termed  a  "  county,"  constitute 

(4.)  The  county  municipality,  which  is  under  the  government  of  a  council  composed 
of  the  heads  of  the  different  minor  municipal  divisions  in  such  counties  as  have  already 
been  constituted  in  the  province. 

(5.)  Cities  are  established  from  the  growth  of  towns  when  their  population  exceeds 
15,000,  and  their  municipal  jurisdiction  is  akin  to  that  of  counties  and  towns  combined. 
The  functions  of  each  municipality  are  commensurate  with  their  respective  localities.4 

1  Turcotte,  Canada  sous  1'Union,  ii.  24. 

2  In  1855  Mr.  Drummond,  then  attorney-general,  brought  in  a  bill  restoring  the  parish  municipality,  while 
preserving  the  county  organization.    Turcotte,  ii.  260. 

3  Turcotte,  ii.  202.    See  Consol,  Stat  22  Viet  c.  S:\. 

'  Canadian  Economics;  Montreal  Meeting  of  the  British  Association,  1884,  p.  317. 
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The  council  of  every  county  consists  of  the  reeves  and  deputy  reeves  of  the  townships 
and  villages  within  the  county,  and  one  of  the  reeves  or  deputy  reeve  shall  be  the  warden. 
The  council  of  every  city  consists  of  the  mayor,  and  three  aldermen  for  every  ward.  The 
council  of  every  town  consists  of  the  mayor  and  of  three  councillors  for  every  ward  where 
there  are  less  than  five  wards,  and  of  two  for  each  ward  where  there  are  five  or  more 
wards.  The  council  of  every  incorporated  village  and  of  every  township  consists  of  one 
reeve  (who  presides)  and  of  four  councillors.  The  persons  elected  must  be  natural-born 
or  naturalised  subjects  of  the  Queen,  reside  within  the  municipality,  and  be  possessed  of  a 
certain  legal  or  equitable  freehold  or  leasehold  varying  from  $400  in  townships  to  $1,500  in 
cities  for  freehold,  and  from  $800  to  $3,000  for  leasehold.  The  electors  must  be  ratepayers 
in  the  municipality.  Every  election  must  be  held  in  the  municipality  to  which  the 
same  relates.  The  election  is  by  ballot,  and  complete  provision  is  made  for  the  trial  of 
controverted  elections  and  the  prevention  of  corrupt  practices.  The  municipal  officers 
comprise  a  warden,  mayor  or  reeve,  clerk,  treasurer,  assessors,  collectors,  auditors,  valuators. 
The  mayors,  reeves,  aldermen  and  councillors  are  elected  by  the  taxpayers,  but  the  warden 
and  all  the  other  municipal  officers  are  appointed  by  the  councils.  The  powers  of 
these  bodies  are  exercised  by  by-law,1  when  not  otherwise  authorised  or  provided  for. 
Certain  by-laws  require  the  assent  of  the  ratepayers.  The  councils  have  the  power  to 
pass  such  laws  creating  debts  and  levying  rates  under  certain  restrictions  set  forth  in  the 
statute:  for  the  purchase  of  property  ;  for  the  appointment  of  municipal  officers;  for  the 
aid  of  agricultural  and  other  societies,  manufacturing  establishments,  road  companies, 
indigent  persons  and  charities  ;  for  taking  a  census  ;  with  respect  to  drainage,  the  purchase 
of  wet  lands,  tin-  planting  of  ornamental  trees,  driving  on  roads  and  bridges,  the  seizure 
of  bread  or  other  articles  of  light  weight,  or  short  measurement ;  for  the  security  of 
wharves  and  docks  and  the  regulation  of  harbours;  for  the  laying  out  and  improvement 
of  cemeteries,  the  prevention  of  cruelty  to  animals  ;  for  the  purchase  of  property  required 
for  the  erection  of  public  schools  thereon  ;  and  providing  for  the  establishment  and  sup- 
port of  public  schools  according  to  law  ;  for  the  regulation  of  fences ;  for  the  preservation 
of  the  public  peace  and  morals  ;  for  the  licensing  of  ferries ;  for  the  establishment  of 
markets,  lire  companies,  sewerage  and  drainage  ;  for  the  aid  of  railways,  by  taking  stock 
or  granting  a  loan  or  bonus  to  the  same.'  These  municipal  bodies  can  be  restrained  in 
Ontario,  as  indeed  in  other  provinces,  by  the  superior  courts  when  their  by-laws  are  in 
excess  of  their  powers.  The  courts  may  also  compel  them  to  exercise  their  power  in 
proper  cases.  The  provincial  legislature  grants  the  municipal  authorities  certain  powers, 
and  at  the  same  time  commits  the  proper  exercise  of  those  powers  to  the  controlling  care 
of  the  courts.1 

The  council  of  every  municipal  district  in  Ontario  has  now  the  power  to  make  such 
material  improvements  as  are  necessary  for  the  convenience  and  comfort  of  the  people  ; 
but,  more  than  that,  the  whole  municipal  organisation  has  been  satisfactorily  adapted  to 
the  requiiements  of  a  national  system  of  education.  On  the  enterprise  and  liberality  of 

1  This  legal  terra  is  a  historic  link  that  binds  our  municipal  system  to  the  old  English  township.  In  the  shiros 
of  England  where  the  Danes  acquired  a  firm  foothold  the  township  was  often  called  "  by  "  ;  it  bad  the  power  of 
enacting  its  own  "  by-laws,"  or  town  laws,  as  municipal  corporations  have  generally  to-day.  Fiske's  American 
1'olitical  Ideas,  p.  46. 

1  Kevised  Statutes  of  Ontario,  c.  174.  3  O'Sullivan's  Manual  of  Government,  p.  191. 
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the  municipalities  depends  the  efficiency  of  the  educational  system  of  the  province.  The 
wealthy  communities  are  able  to  erect  school  houses,  which  are  so  many  evidences  of 
their  deep  interest  in  public  education  and  of  the  progress  of  architectural  taste  in  the 
country.  The  legislature  has  also  given  power  to  any  incorporated  city,  town  or  village 
to  establish  free  libraries  whenever  a  majority  of  the  taxpayers  express  themselves  in 
favour  of  such  institutions.1  In  Ontario,  as  a  rule,  municipalities  have  taken  advantage  of 
the  admirable  opportunities  which  the  law  gives  them  of  promoting  the  welfare  and 
happiness  of  all  classes,  which  are  so  intimately  connected  with  the  education  and 
culture  of  the  people.  The  city  of  Toronto,  indeed,  immediately  availed  itself  of  the  law 
providing  for  free  libraries,  and  has  set  an  example  which  it  is  to  be  hoped  will  be  followed 
by  other  communities  in  Canada. 

In  all  the  other  provinces  the  municipal  system,  if  not  quite  so  symmetrical  as  that 
of  Ontario,  is  based  on  the  same  principles.  In  the  province  of  Quebec  the  municipal 
divisions  consist  of  villages,  towns,  parishes,  or  townships  and  counties.  The  parish  is 
necessarily  recognised  in  the  general  law  provided  for  the  municipal  organisation  of  the 
province.  When  a  canonical  parish  has  been  once  formed  by  the  proper  ecclesiastical 
authority,2  it  may  at  any  time  be  erected  into  a  municipality  by  civil  authority. 
Although  the  law  makes  a  general  provision  for  the  civil  erection  of  .a  parish,  it  is  also 
frequently  found  expedient  to  avoid  the  expense  of  the  necessary  proceedings  by  obtaining 
special  powers  from  the  legislature  for  erecting  and  confirming  a  parish  for  all  civil  pur- 
poses.3 The  county  council  is  composed  of  the  mayors  of  the  several  local  municipalities 
of  the  county  in  which  those  officials  have  been  elected.  The  councillors  elect  one  of 
their  number  to  be  mayor  of  the  local  municipality,  while  the  warden  is  chosen  by  the 
county  council.  The  principal  officers  are  the  secretary-treasurer,  who  receives  and  pays 
out  taxes  and  other  moneys  in  accordance  with  law,  auditors,  inspectors  of  roads  and 
bridges,  pound-keepers,  and  valuators.  The  cities  avid  towns  of  the  province  are, 
however,  incorporated  by  special  acts,  and  their  mayors  as  well  as  councils  are  elected  by 
the  people. 

In  the  provinces  of  New  Brunswick  and  Nova  Scotia,  the  people  were  more  laggard 
in  adopting  a  municipal  system  than  in  Upper  Canada.  Nova  Scotia  had  for  years  a 
permissive  act  on  its  statute  book,  by  which  any  county  might  be  incorporated  when  the 
people  made  formal  application  to  the  governor-in-council  in  the  manner  provided.  It 
was  not,  however,  until  1879  that  an  act 4  was  passed  providing  for  the  incorporation  of 
the  whole  province.  The  county  councils  now  consist  of  a  warden  and  councillors. 
The  council  elect  a  warden  from  among  themselves,  a  clerk,  treasurer,  auditors,  assessors, 
pound-keepers  and  overseers  of  highways.  All  the  powers  and  authorities  previously 
vested  in  the  grand  jury  and  sessions,  in  special  sessions,  or  in  justices  of  the  peace,  to 
make  by-laws,  impose  rates  or  assessments,  and  appoint  township  or  county  officers, 
are  now  exercised  by  the  various  municipal  councils  in  the  province.  The  money 
annually  voted  for  road  and  bridge  service  is  now  appropriated  by  the  councils  of  the 
municipalities  under  the  inspection  of  supervisors  or  commissioners."  Cities  and  towns 
are  incorporated  by  special  acts,  and  the  mayors  and  wardens  are  elected  by  the  inhabit- 

1  Ont.  Stats.,  45  Viet.  c.  22.  '  See  before,  p.  55,  note. 

3  For  example,  Quebec  Stat,  45  Viet  c.  41.  *  Nova  Scotia  Stat,  42  Viet,  c-  i. 

5  N.  S.  Stat.,  44  Viet  c.  i.,  and  by  45  Viet  c.  i.  and  46  Viet  c.  i. 

Sec.  IL,  1886.    10. 
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ants  duly  qualified  by  law.1  In  New  Brunswick  a  similar  municipal  system  has  been  for 
years  in  operation.5 

The  little  province  of  Prince  Edward  Island,  however,  has  never  established  a 
complete  municipal  system  ;  the  legislature  is  practically  the  governing  body  in  all 
matters  of  local  improvement.  It  passes  acts  establishing  and  regulating  markets,  and 
making  provision  for  the  relief  of  the  poor,  for  court  houses,  jails,  salaries,  fire  depart- 
ment, ferries,  roads  and  bridges,  and  various  other  services  which,  in  the  more  advanced 
provinces,  are  under  the  control  of  local  corporations.  Every  se? sion  the  house  resolves 
itself  into  a  rommittee  of  the  whole,  to  consider  all  matters  relating  to  the  public  roads, 
and  to  pass  resolutions  appropriating  moneys  for  this  purpose,  in  conformity  with  a  certain 
scale  arranged  for  the  different  townships.3  Charlottetown  and  Summerside  have  special 
acts  of  incorporation.  Provision,  however,  was  made  some  years  ago  for  the  establish- 
ment of  certain  municipal  authorities  in  towns  and  villages  of  the  island.  Wardens  may 
be  elected  by  the  ratepayers  of  a  town  or  village,  to  perform  certain  municipal  duties  of  a 
very  limited  character.' 

In  British  Columbia,  Manitoba,  and  the  Northwest  Territories  very  liberal  provision 
exists  for  the  establishment  of  muncipal  corporations  on  the  basis  of  those  that  exist  in 
Ontario.' 

VII . — CONCLUSION. 

I  have  attempted  in  the  preceding  pages  to  trace,  step  by  step,  the  various  stages 
in  the  development  of  that  system  of  local  self-government  which  lies  at  the  foundation 
of  the  political  institutions  of  the  provinces  of  the  Dominion.  We  have  seen  that 
progress  in  this  direction  was  very  slow  until  the  people  increased  in  wealth  and  political 
knowledge,  and  were  granted  a  larger  measure  of  liberty  in  the  administration  of  provin- 
cial affairs  We  look  in  vain  during  the  days  of  the  French  Regime  for  anything 
approaching  those  free  institutions  which  are  the  natural  heritage  of  an  Anglo-Saxon 
people.  Under  the  invigorating  inspiration  of  those  political  representative  institutions, 
which  followed  the  supremacy  of  England  in  Canada,  the  French  Canadians,  like  all  other 
classes  of  the  population,  learned,  at  last,  to  appreciate  the  advantages  of  being  permitted 
to  manage  their  own  local  affairs.  It  is  noteworthy,  however,  that  we  do  not  find 
anything  approaching  the  town  system  of  New  England  during  the  early  times  of  British 
North  America.  Those  primary  assemblies  of  Massachusetts,  which  were  so  many  repre- 
sentatives of  the  folkmoot  of  early  English  times,6  were  never  reproduced  among  the 


1  See  act  incorporating  town  of  Sydney,  48  Viet.  c.  87.  It  is  not  easy  to  understand  why  the  municipal  heads 
of  towns  in  this  province  should  be  called  "  wardens."  A  distinction  should  certainly  be  made  between  the  warden 
of  the  county  and  the  lieads  of  the  other  municipalities.  It  is  confusing,  to  say  the  least. 

1  Kevised  Statutes  of  New  Brunswick,  c.  99.  3  Assembly  Journals,  1884,  p.  L'l'i'. 

4  P.  E.  I.  Stat,  33  Viet  c.  20. 

'  See  Brit  Col.  Slat,  c.  129 ;  Man.  Stat,  46  and  47  Viet.  c.  1 ;  Ordinances  of  N.  W.  T.,  No.  2, 1885.  In  the  Nortli  - 
west  Territory,  the  heads  of  the  councils,  outoide  of  cities  and  towns,  are  designated  "  chairmen."  Elsewhere  these 
office™  are  known  as  "mayors."  In  Manitoba,  the  old  titles  of  "reeve"  and  -'mayor"  are  preserved  in  th<> 
municipalities. 

1  "A  New  England  U,wn  meeting  is  essentially  the  same  thing  as  the  folk-mote."  E.  A.  Freeman,  American 
Institutional  History,  p.  16. 


LOCAL  GOVEENMBNT  IN  CANADA.  78 

people  that  settled  the  provinces.  Indeed,  the  conditions  under  which  those  countries 
were  peopled  were  antagonistic  to  the  establishment  of  the  town  organisations  of  New 
England.  The  British  government,  after  its  experience  of  the  old  Thirteen  Colonies, 
decided  to  guide  the  affairs  of  their  remaining  possessions  with  the  hand  of  a  gentle 
despotism,  and  did  not  permit  the  formation  of  institutions  which  might  weaken  the 
allegiance  of  the  people  to  the  crown.  It  was  however  a  mistaken  idea,  as  it  was  clearly 
pointed  out  in  Lord  Durham's  Report,  to  have  discouraged  the  establishment,  at  an  early 
period,  of  a  municipal  system  in  Canada,  which  would  have  educated  the  people  in  self- 
government,  and  made  them  more  capable  of  grappling  with  the  difficulties  of  the  repre- 
sentative institutions  granted  them  in  1791.  However,  the  genius  of  an  English  race  for 
managing  their  own  affairs  rose  superior  to  the  influence  of  a  paternal  government  many 
thousand  miles  distant,  and  won,  at  last,  for  the  people  of  Canada,  a  complete  municipal 
system,  which  may  well  be  the  envy  of  the  British  people,  who  are  now  endeavouring  to 
extricate  themselves  from  the  chaos  of  local  laws,  which  make  local  government  in  the 
parent  state  so  unintelligible  to  the  ordinary  citizen.1  All  sections  and  peoples  of  the 
Dominion  are  equally  favoured  in  this  respect.  Throwing  aside  the  traditions  of  a  race 
unfamiliar  in  early  times  with  the  institutions  of  the  Teutonic  peoples,  the  French 
Canadians  have  also  been  brought  into  the  van  of  municipal  progress,  and  enabled  to  pro- 
mote many  measures  of  local  necessity,  which,  otherwise,  they  could  not  have  accomplished. 
In  a  paper  of  a  strictly  historic  scope,  it  would  be  out  of  place  to  dwell  at  any  length 
on  the  merits  and  demerits  of  the  institutions  which  now  prevail  throughout  the 
Dominion.  It  is  only  necessary  to  say  that  we  should  not  conceal  from  ourselves  the  fact 
that  there  is  always  danger  in  a  system  which  hands  practically  to  the  few  the  control  of 
the  affairs  of  the  many — which,  in  a  measure,  encourages  the  tendency  of  the  majority 
to  shift  responsibility  on  to  others,  and,  consequently,  gives  constant  opportunities  to  the 
corrupt  and  unscrupulous  demagogue  to  manage  the  municipal  affairs  of  a  community  in 
a  manner  most  detrimental  to  the  public  interests.  Indifference  to  municipal  aifairs  on  the 
part  of  those  who  should  have  the  greatest  stake  in  their  careful,  economical  management, 
is  an  ever  present  peril  under  a  system  like  ours.  The  abstention  of  the  educated  and 
wealthy  classes  from  participation  in  local  affairs,  is  a  growing  evil  which,  in  some 
communities  in  the  United  States,  has  led  to  gross  extravagance,  corruption  and  misman- 
agement. No  doubt,  if  it  were  possible  to  resort  to  the  folkmoot  of  the  old  times  of  our 
ancestors,  or  to  their  best  modern  exemplar,  the  township  meetings  of  New  England,  and 
permit  the  people  to  assemble  and  consult  together  on  their  local  affairs,  a  public  advan- 
vantage  would  be  gained  ;  but,  unfortunately,  such  assemblages  seem  only  possible  in 
primitive  times,  when  population  is  sparsely  diffused,  and  large  cities  and  towns  are  the 
exception.2  The  rapid  increase  of  population,  and  the  numerous  demands  of  our  complex 


1 "  English  local  government  can  only  be  called  a  system  on  the  lucus  non  lucttido  principle.  There  is  neither 
coordination  nor  subordination  among  the  numerical  authorities  which  regulate  our  local  affairs.  Each  authority 
appears  to  be  unacquainted  with  the  existence,  or,  at  least,  with  the  work  of  the  others.  '  There  is  no  labyrinth  so 
intricate.'  says  Mr.  Goschen,  '  as  the  chaos  of  our  local  laws.'  Local  government  in  this  country  may  be  fitly 
described  as  consisting  of  a  chaos  of  areas,  a  chaos  of  authorities,  and  a  chaos  cf  rates."  Chalmers"  Local  Govern- 
ment in  England,  p.  15.  No  wonder  then  that  English  statesmen  have  at  last  awoke  to  the  necessity  of  grappling 
with  a  problem  which  Canada  herself  has  in  a  great  measure  solved- 

a  Since  the  remarks  in  the  text  were  penned,  I  have  had  an  opportunity  of  reading  a  paper  on  the  Town  and 
City  Government  of  New  Haven  by  C.  H.  Swetmore,  Ph.  D.,  in  which  the  impracticability  of  the  old  town  system 
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civilisation,  have  forced  on  us  a  municipal  system  which  must  be  representative  in  its 
character — which  must  entrust  to  a  chosen  few  the  management  of  the  affairs  of  the 
whole  community.  The  dangers  of  the  system  are  obvious  to  all,  and  should  be  carefully 
borne  in  mind  by  the  intelligent  and  sagacious  leaders  and  thinkers  of  every  community. 
Happily,  as  the  peril  is  apparent,  so  the  remedy  is  always  open  to  the  majority.  The 
security  of  our  local  institutions  rests  on  the  vigilance  of  an  outspoken  press,  on  the 
watchfulness  of  the  superior  legislative  bodies,  and  on  the  frequency  of  elections, 
during  which  the  people  have  abundant  opportunity  of  criticising  and  investigating  the 
administration  of  municipal  affairs.  On  the  whole,  then,  it  would  be  difficult  to  devise  and 
mature  a  system  better  calculated  to  develop  a  spirit  of  self-reliance  and  enterprise  in  a 
community,  or  to  educate  the  people  in  the  administration  of  public  affairs.  It  is  not  too 
mu<h  to  say  that  the  municipal  bodies  of  this  country  are  so  many  schools  where  men 
may  gain  a  valuable  experience,  which  will  make  them  more  useful,  should  they  at  any 
time  win  a  place  in  that  larger  iield  of  action  which  the  legislature  offers  to  the  ambitious 
Canadian. 


of  New  England  under  modern  conditions  is  clearly  proved.  In  New  Haven,  there  is  a  dnal  system  of  town  and 
city  government  The  annual  town  meeting,  the  ancient  general  court  for  the  town  (the  folkmoot  of  all  the  voters 
resident  in  the  Repnhlic  of  New  Haven),  is  still  periodically  held  for  the  election  of  town's  officers,  authorising  and 
estimating  expenditures,  and  determining  the  annual  town  tax  for  75,000  people.  The  author  cited  says  (p.  <>'•>)  :— 
"Thia  moat  venerahle  institution  in  the  community  appears  to-day  in  the  guise  of  n  gathering  of  a  few  citizens, 
who  do  the  work  of  as  many  thousands.  Only  the  few  understand  the  subjects  which  are  under  discussion.  But 
citizen*  of  all  parties  and  of  all  grades  of  respectability  ignore  the  town-meeting  and  school-meeting  alike.  Nut 
one-seventieth  part  of  the  citizens  of  the  town  has  attended,  an  annual  town-meeting;  they  hardly  know  when  it 
is  held."  The  proposal  to  abolish  this  dual  system  where  it  exist*  in  New  England,  and  substitute  a  Dimple 
administration,  is  now  familiar  to  every  one.  The  old  system,  in  fact,  has  outlived  its  usefulness. 
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III. — Historical  Record  of  the  St.  Maurice  Forges,  the  Oldest  Active  Blast- Furnace  on 
the  Continent  of  America.  By  F.  C.  WUKTELE,  Librarian  of  the  Quebec  Literary 
and  Historical  Society. 

(Communicated  by  Dr.  George  Stewart,  May  26, 1886.) 

The  St.  Maurice  Forges  are  situated  on  the  River  St.  Maurice,  about  nine  miles  north- 
west of  the  town  of  Three  Rivers,  in  the  county  of  St.  Mau:ice,  province  of  Quebec.  The 
establishment  of  the  post  of  Trois  Rivieres  was  made  in  the  year  1<>17,  because  it  was 
found  desirable  by  the  French  authorities  at  Quebec  to  have  a  central  trading  port  on  the 
St.  Lawrence,  midway  between  Quebec  and  Montreal.  It  is  on  record  that  in  1617 
Champlain  and  Father  Joseph  sailed  for  France,  after  sending  Father  Jean  d'Olbeau  and 
Brother  Pacifique  Duplessis  to  the  post  of  Trois  Rivieres.  "  Metaberoutin  "  was  the  Indian 
name  for  the  River  St.  Maurice,  and  when  the  French  navigators  arrived  at  its  mouth 
they  found  three  large  channels  formed  by  two  extensive  islands,  and  exclaimed,  "  Voila, 
trois  rivieres;  "  thus,  from  that  circumstance,  the  post  was  named  "Trois  Rivieres,"  or 
"  Three  Rivers." 

Many  narratives  and  historical  facts  are  found  in  the  "Relations  des  Jesuites,"  and  in 
old  French  manuscripts,  from  which  the  following  brief  account  is  taken  of  a  trip  made 
in  1635  from  Quebec  to  Trois  Rivieres,  by  Buteux  and  Paul  le  Jeune,  Jesuit  Fathers  of  the 
Mission  de  la  Conception : — "  On  September  8th,  1G35,  we  arrived  at  Trois  Rivieres.  It  is 
an  agreeable  place  of  residence ;  the  soil  is  sandy,  and  at  certain  seasons  the  fishing  is 
very  lucrative.  An  Indian  would  occasionally  bring  back  several  sturgeons  in  his  canoe, . 
the  smallest  of  which  would  be  six  feet  in  length.  There  is  also  a  large  quantity  of  other 
kinds  of  excellent  fish.  The  French  have  called  this  place  '  Trois  Rivieres,'  because  a  very 
fine  river  here  falls  into  the  St.  Lawrence  by  three  different  channels.  This  division  is 
caused  by  several  small  islands,  which  stop  the  outlet  of  this  river,  which  is  called  by  the 
Indians  Metaberoutin.  The  country  between  Quebec  and  this  new  settlement,  which  I 
shall  in  future  call  '  La  Residence  de  la  Conception,'  appeared  to  me  to  be  very  pleas- 
antly situated ;  it  is  drained  by  a  number  of  rivers  and  small  streams  which  flow  at 
intervals  of  distance  into  the  St.  Lawrence,  that  king  of  rivers,  which,  even  at  thirty 
leagues  from  Quebec,  is  two  to  three  thousand  yards  wide." 

Jacques  Buteux  and  Jean  de  Quen  resided  at  Trois  Rivieres,  in  1641,  when  de 
Champfleur  was  governor  of  that  place. 

Colbert,  the  prime  minister  of  Louis  XIV,  sought  to  discover  some  new  means  of 
increasing  the  prosperity  of  New  France,  and  was  particularly  anxious  to  discover  iron 
ore,  which,  from  information  he  had  received,- was  very  abundant.  In  August,  1666,  he 
sent  Sieur  de  la  Tesserie  to  Bay  St.  Paul,  where  he  discovered  an  iron  mine  which  appeared 
to  be  rich.  In  1665,  de  Courcelles  was  appointed  governor,  and  Talon,  the  intendant  of 
New  France.  The  latter,  in  1667,  by  Colbert's  orders,  caused  some  explorations  to  be 
made,  and  on  his  return  to  France  in  1668,  he  succeeded  in  obtaining  the  sanction  of 
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Colbert  for  new  mining  explorations,  and  Sieur  de  la  Potardiere  was  sent  to  Canada 
for  that  purpose.  On  his  arrival  at  Quebec  he  was  shown  specimens  of  iron  ore  brought 
from  Champlain  and  Cap  de  la  Madelaine,  by  order  of  Daniel  de  Remi,  Seignieur  de  Cour- 
celles.  One  sample  was  mixed  with  sand  and  the  other  was  massive.  La  Potardiere 
visited  the  mines  near  Trois  Rivieres,  and  strange  to  say,  reported  that  they  offered 
nothing  advantageous,  either  in  quality  or  quantity.  The  result  of  this  unfavorable 
report  was  that  nothing  was  attempted  towards  their  development  for  many  years. 

Dr.  Michel  Sarrasin,  in  his  "  Memoires,"  makes  the  following  reference  to  these 
mine*  : — "The  discovery  of  the  mineral  on  the  banks  of  the  St.  Maurice  dated  from  1667, 
but  the  establishment  was  not  conducted  with  skill  or  judgment  until  1786."  And  in 
another  paragraph  says  :  "  The  establishment  made  about  the  year  1733,  by  order  of  the 
King,  for  working  the  iron  mines  on  the  St.  Maurice,  about  nine  miles  above  Cap  de  la 
Madelaine,  was  always  called  '  Les  Forges  '  or  '  Le  Village  des  Forges.'  " 

Baron  Maseres,  in  a  book  published  in  London,  in  1772,  says,  that  the  first  deed  which 
appears  in  connection  with  the  Forges,  is  the  original  concession  of  the  seigniory  of  St. 
Maurice  to  Dame  Jeanne  Jalope  (Jallaut,  according  to  Abbe  Tanguay),  widow  of  Maurice 
Poulin,  Sit-ur  de  la  Fontaine,  king's  attorney  for  Trois  Rivieres.  The  seigniory  was  given 
to  her  and  her  children  and  their  heirs  in  consideration  of  a  letter  from  Talon,  the  iutendaut, 
that  in  which  he  promised,  if  Poulin  would  do  certain  things,  he  would  give  him  a  deed. 
The  date  of  the  concession  is  August  14th,  1676,  and  is  signed  at  Trois  Rivieres,  by 
Du<  heueau,  the  lieutenant-governor.  It  states  that  she  is  to  have  the  right  to  work  all 
mines,  etc.,  and  it  appears  that  she  could  not  sign  her  name. 

Louis  de  Buade,  Comte  de  Froutenac,  succeeded  de  Courcelles  as  governor  of  New 
France,  in  1(372.  In  referring  to  the  original  manuscripts  relating  to  his  administration, 
some  allusion  to  the  St.  Maurice  iron  mines  is  occasionally  found,  showing  that  they  were 
then  considered  valuable.  The  following  is  an  extract  from  a  letter  of  Comte  de  Fronteuac 
to  the  French  government,  dated  November  2nd,  1672 : — "The  iron  mine,  of  which  I  have 
already  spoken,  is  of  great  consequence.  I  have  visited  it  myself,  in  order  that  I  may  be 
enabled  to  give  a  more  accurate  account  of  its  nature.  I  am  gratified  to  learn  that  another 
mine  has  been  discovered  in  Champlaiu,  which  is  much  richer  than  the  Cap  de  la  Madelaine 
mine,  and  the  ore  is  in  greater  abundance.  I  apprehend  that  it  will  be  next  to  impossible 
to  exhaust  this  mine,  as  there  is  an  extent  of  country  of  four  leagues  in  length,  from  Cap 
de  la  Madelaiue  to  Champlain,  which  is  covered  with  iron  ore;  all  the  streams  indicate  its 
existence.  I  had  the  curiosity  to  taste  the  water,  and  I  found  it  all  strongly  impregnated 
with  rust  and  iron  ore,  but  the  miners  whom  I  sent  there  establish  the  fact  beyond  doubt. 
They  are  now  working  there,  and  if  you  have  any  intention  of  establishing  forges  and  a 
foundry,  you  may  be  certain  that  the  material  will  not  be  wanting.  There  are  six  piles 
of  ore  now  lying  at  Cap  de  la  Madelaine,  which,  according  to  the  annexed  report  of  the 
miner,  would  last  for  two  castings  a  day  for  four  months.  The  important  question  is  the 
placing  of  the  forges.  For  my  part,  I  should  prefer  building  them  on  Rnisseau  Pepin, 
which  is  in  Champlain,  rather  than  at  the  Cape,  where  the  Jesuit  Fathers  have  a  mill 
already  in  operation.  By  thus  placing  the  forges,  they  would  be  between  the  two  mines, 
and  the  material  could  be  more  easily  conveyed  from  both  to  the  central  establishment. 
When  you  have  decided  upon  establishing  the  said  forges,  as  the  workmen  you  will  send 
out  will  be  competent  men,  they,  perhaps,  can  decide  better  whether  there  is  enough  water 
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in  the  stream  I  have  above  mentioned,  to  work  the  wheels  of  the  projected  forges,  and 
can  also  judge  whether  it  would  not  be  practicable  to  bring  the  other  streams  in  the 
neighborhood,  such  as  Ruisseau  d'Hertel,  to  increase  the  quantity  of  water.  The  chief 
miner,  who  is  here,  assures  me  that  this  can  be  easily  and  successfully  done.  It  is 
certain  that  if  these  forges  are  once  established,  many  advantages  will  result  to  the 
colony :  excellent  iron  will  be  manufactured  there,  and  the  consumption  of  fuel  will  help 
materially  in  the  clearing  of  the  forest  land.  Moreover,  many  men  will  be  employed  at 
the  works,  and  a  market  will  thus  be  afforded  for  the  surplus  provisions  which  we  have 
at  our  disposal  " 

There  appears  to  have  been  a  deed  of  donation  of  the  seigniory,  on  January  19th, 
1683,  from  Dame  Jeanne  Jalope  to  her  son  Michel  Pouliu,  in  which  he  also  undertakes 
certain  obligations  towards  his  brothers  and  sisters.  And  on  April  30th,  1683,  there  is  a 
discharge  from  Jean  Baptiste  Poulin  de  Courval,  one  of  the  brothers. 

In  1681,  the  Marquis  de  Denonville  thus  writes  to  the  French  Government  : — "  I  am 
convinced  that  there  is  a  very  fine  iron  mine  in  the  vicinity  of  Trois  Rivieres,  where  a 
forge  could  be  profitably  worked.  I  wish  I  had  a  man  here  who  could  plan  the  construc- 
tion of  an  establishment  of  that  kind ;  it  would  be  of  great  use  to  his  Majesty  the  King  and 
the  whole  colony.  M.  Vallon  can  inform  you,  my  lord,  how  M.  de  Colbert  has  tested  the 
quality  of  the  ore,  and  with  favorable  results.  I  have  sent  a  small  quantity  to  M.  Arnoul, 
who  can  give  you  an  account  of  it.  There  is  a  large  stream  in  the  vicinity  of  the  mine." 
The  French  Government  were  evidently  unwilling  to  act  on  the  suggestions  of  their  offi- 
cials in  Canada  on  the  subject  of  iron  mines ;  for  five  years  later  de  Denonville  again  sent 
a  despatch,  dated  November  18th,  1686,  as  follows  : — "  I  have  this  year  again  had  the  iron 
mine  near  Trois  Rivieres  thoroughly  examined.  I  am  convinced  that  there  is  a  much 
larger  quantity  of  that  metal  than  the  colony  requires.  The  great  desideratum  is  the  dis- 
covery of  a  stream  or  water-power  which  can  be  used  in  winter,  and  with  a  view  to 
this,  we  require  an  able,  experienced  man  who  could  see  what  could  be  done  for  the 
establishment.  Last  year  I  sent  a  sample  of  this  iron  to  France,  and  the  iron-workers,  who 
found  it  of  good  quality  and  percentage,  wish  to  have  fifteen  or  twenty  barrels  to  give  it  a 
thorough  trial  as  to  quality :  it  would  be  well  to  satisfy  them  on  this  point  next  year.  If 
our  Northern  Company  should  succeed,  there  would  be  no  difficiilty  in  accomplishing  this 
desirable  object."  On  November  28th,  1690,  there  is  a  deed  of  discharge  from  Fraupois 
le  Maistre  de  la  Morille,  who  married  Mdlle.  Poulin,  the  sister.  Pierre  Poulin  a  son  of 
Michel  Poulin,  on  April  4th,  1725,  made  acle  de  fen  el  hommage,  the  feudal  acknowledgment 
of  his  tenure,  to  the  governor  at  the  Castle  of  St.  Louis,  in  Quebec,  for  himself  and  his 
brothers,  for  the  fief  and  seigniory  of  St.  Maurice. 

On  April  5th,  1725,  Vaveu  et  denombrement,  the  acknowledgment  and  survey,  or  census, 
of  the  seigniory  was  made.  The  King  does  not  seem  to  have  granted  the  mining  rights 
along  with  the  land,  for  he  gave  a  license  to  work  the  mines,  to  Francheville,  on  March 
22ud,  1730. 

A  company  was  formed  on  January  16th,  1733,  consisting  of  Fraucheville,  Peter 
Poulin,  Gamelin,  and  Cugnet,  for  working  the  mines,  and  forges  seem  to  have  been  put 
up  ;  but  Francheville  died,  and  the  enterprise  having  proved  unsuccessful,  his  widow, 
with  Pouliu,  Gamelin  and  Cugnet,  on  October  23rd,  1735,  surrendered  the  forges  and  the 
rights  of  working  the  mines  to  the  Crown. 
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On  October  15th,  1736,  Peter  Pouliu,  Louise  de  Boulaiiger,  his  wife,  and  his  brother, 
Mirhel  Poulin,  a  priest,  sold  the  fief  and  seigniory  of  St.  Maurice,  which  was  necessary  for 
working  the  mines,  to  a  new  company,  composed  of  Franpois  Etienue  Cugnet,  Pierre 
Francois  Taschereau,  Olivier  de  Vezain,  Jacques  Simonet  and  Ignace  Gamelin,  for  6,000 
livres,  with  no  terras,  so  long  as  they  paid  them  300  livres  a  year. 

The  King,  by  an  order  in  council  on  April  22nd,  1737,  empowered  the  above  partner- 
ship, called  Cugnet  and  Company,  or  "  La  Compagnie  des  Forges,"  to  work  the  forges, 
and  advanced  them  the  sum  of  100,000  livres,  claiming  no  rent  or  dues  of  any  kind.  As 
the  original  grant  of  land  to  the  widow  Poulin,  in  1676,  viz.,  one  league  frontage  on 
River  St.  Maurice  by  two  leagues  inland,  was  not  now  deemed  sufficient,  Hocquart,  the 
i MI. -Milan t.  on  September  12th,  1737,  conceded  to  Cugnet  and  Company  the  fief  of  St. 
Etienne,  because  they  represented  themselves  as  being  in  want  of  wood,  and  that  if  they 
were  forced  to  buy  it  from  the  habitants,  or  farmers,  they  would  have  to  pay  ruinous 
prices  for  it.  This  is  the  iirst  time  that  the  forges  were  properly  worked,  and  in  1739,  a 
skilled  artisan  was  brought  from  France,  who  possessed  a  knowledge  of  the  different 
branches  of  manufacturing  wrought  and  cast  iron,  combined  with  a  competent  skill  in 
working  mines.  Some  few  years  later,  in  1740,  Cugnet  and  Company,  having  exhausted 
their  capital  in  erecting  furnaces,  smelting  houses,  workshops  and  other  buildings,  were 
forced  to  return  their  charter  to  the  "  Gouvernement  de  Trois  Rivieres,"  and  on  May 
1st,  1743,  the  King  ordered  the  forges  to  be  reunited  to  the  royal  domain,  and  an  attempt 
was  made  with  some  success  to  carry  on  the  works  on  account  of,  and  in  the  name  of,  the 
King.  Skilled  workmen  came  from  France,  who  repaired  the  furnaces  and  built  the 
Walloon  hearth,  which  has  been  in  use  ever  since  and  is  still  visible. 

Prof.  Peter  Kalm,  in  his  travels  through  New  France,  stopped  at  Trois  Rivieres  on 
August  3rd,  1749,  and  visited  the  Forges,  fully  describing  them  in  his  "Travels  into  North 
America,"  published  in  London,  in  1771.  He  remarked  that  ''there  are  here  many  officers 
and  overseers,  who  have  very  good  houses  built  on  purpose  for  them.  It  is  agreed  on  all 
hands,  that  the  revenues  of  the  iron  works  do  not  pay  the  expenses  which  the  king  must 
every  year  be  at  in  maintaining  them.  They  lay  the  fault  on  the  bad  state  of  population, 
and  say  that  the  few  inhabitants  in  the  country  have  enough  to  do  with  agriculture,  and 
that  it,  therefore,  costs  great  trouble  and  large  sums  to  get  a  sufficient  number  of  workmen. 
But  however  plausible  this  may  appear,  it  is  yet  surprising  that  the  king  should  be  a  loser 
in  carrying  on  this  work,  for  the  ore  is  easily  broken,  very  near  the  iron  works  and  very 
fusible.  The  iron  is  good  and  can  be  very  conveniently  dispersed  over  the  country.  These 
are,  moreover,  the  only  iron  works  in  the  country,  from  which  everybody  must  supply  him- 
self with  iron  tools,  and  what  other  iron  he  wants.  But  the  officers  and  servants  belonging 
to  the  iron  works  appear  to  be  in  very  affluent  circumstances." 

Bigot  was  appointed  intendant  at  Quebec,  in  1748.  In  1752  he  recommended 
Franquet,  who  had  been  sent  from  France  as  royal  inspector  of  fortifications,  to  visit 
the  St.  Maurice  Forges,  which  he  did,  and  gave  an  interesting  account  in  a  manuscript, 
still  extant,  of  his  reception  at  the  "  big  house,"  or  "  La  Grande  Maison  des  Forg. 
and  of  the  working  of  the  concern.  The  following  is  an  extract : — "  M.  Bigot,  intendant 
of  New  France,  who  resides  at  Quebec,  had  recommended  me  to  visit  the  St.  Mauri.  «• 
Forges,  as  the  establishment  was  extensive,  and  as  he  had  no  doubt  that  I  should  be 
pleased  to  be  in  a  position  to  give  an  account  of  it.  By  stopping  at  Trois  Rivieres,  I 
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could  reach  the  forges  in  two  hours ;   so  having  settled  upon  that  course,   I  requested 
M.   Eigaud,  who  was  then  in  charge  of  that  post,  to  accompany  me.     "We  left  Trois 
Eivieres  at  5  o'clock  in  the  morning  with  M.  de  Tonnancour,  and  other  friends,  whom 
M.  Rouville,  director  of  the  forges,  had  invited  to  accompany  us.  xOn  leaving  the  town 
we  ascended  a  hill  covered  with  sand,  crossed  a  plain  and  passed  through  a  wood  of 
stunted  trees,  on  emerging   from  which,  we  stood  on  a  hill  overlooking  the  valley  in 
which  the  said  forges  of  the  king  are  situated.     We  crossed  a  wooden  bridge  over  a  small 
stream,  and  disembarked  from  our  conveyance  at  the  door  of  the  director's  dwelling. 
After  the  first  ceremony  of  reception  by  the  director,  his  wife  and  the  other  employees,  we 
proceeded  to  visit  the  works.     The  stream,  which  drives  the  machinery,  is  dammed  up  in 
three  places  ;  the  first  dam  drives  the  wheel  for  the  furnace,  the  second  and  third,  each  a 
trip  hammer.     Each  dam  has  a  water  pass  to  prevent  overflow  in  high  water ;  it  is  sup- 
posed that  the  stream  or  water-power  is  sufficiently  strong  to  drive  two  more  hammers. 
The  buildings  of  the  post  are  irregularly  situated  on  the  banks  of  the  stream,  and  little 
or  no  taste  seems  to  have  been  displayed  in  placing  them.     The  principal  building  is 
the  director's  residence,  a  very  large  establishment,  but  scarcely  large   enough  for   the 
number  of  workmen  who  have  to  be  accommodated.'     On  entering  the  smelting  forge, 
I  was  received  with  a  customary  ceremony.     The  workmen  moulded  a  pig  of  iron,  about 
fifteen   feet   long,  for  my   special  benefit.     The   process   is  very   simple :  it  is  done  by 
plunging  a  large  ladle  into  the  liquid,  boiling  ore,  and  emptying  the  material  into  a  gutter 
made  in  the  sand.     After  this  ceremony,  I  was  shown  the  process  of  stove  moulding, 
which  seems  a  simple  though  an  intricate  operation  ;  each  stove  is  in  six  pieces,  which  are 
separately  moulded  ;  they  are  fitted  into  each  other,  and  form  a  stove  about  three  feet  high. 
I  then  visited  the  shed  where  the  workmen  were  moulding  pots,  kettles  and  other  hollow 
ware.     On  leaving  this  part  of  the  forge,  we  were  taken  to  the  hammer  forge  where 
bar  iron  of  every  kind  is  hammered  out.     In  each  department  of  the  forges,  the  workmen 
observed  the  old  ceremony  of  brushing  a  stranger's  boots ;  in  return  they  expect  some 
money  to  buy  liquor  to  drink  to  the  visitor's  health.     This  establishment  is  very  extensive, 
employing  upwards  of  180  men.     Nothing  is  consumed  in   the  furnaces  but  charcoal, 
which  is  made  in  the  immediate  Adcinity  of  the  post.     The  ore  is  rich,  good  and  tolerably 
clean ;  formerly  it  was  found  on  the  spot,  now  the  director  has  to  send  some  distance  for 
itX  The  management  of  these  forges  is  economical.     It  must  be  readily  understood,  that, 
owing  to  the  numerous  branches  in  which  expenditure  must  be  incurred,  unless  a  compe- 
tent man  be  at  the  head  of  affairs,  many  abuses  would  be  the  consequence.     Among  other 
employes,  his  Majesty  the   King  supports  a  Eecollet   father  at  this  establishment,  with 
the  title  of  aumonier.     This  iron  is  preferred  to  the  Spanish  iron,  and  is  sold  off  at  the 
king's  store,  in  Quebec,  at  the  rate  of  from  twenty-five  to  thirty  castors  (beaver  skins)  per 
hundredweight.     In  order  to  obtain  a  better  knowledge  of  the  position  of  these  works,  I 
would  refer  to  the  notes  sent  to  the  court  of  France,  on  this  subject,  wherein  will  be 
found  all  details  of  their  management.     I  may  say,  however,  in  conclusion,  that  they  are 
unprofitable  to  the  King,  and  I  am  assured  that  if  they  were  offered  on  lease  at  public 
sale,  100  pistoles  per  annum  might  be  procured  for  them.     After  a  splendid  dinner  at 
M.  de  Eouville's  mansion,  we  returned  to  Trois  Eivieres,  highly  pleased  with  our  visit, 

1  The  "  big  house,"  or  the  "  grande  maison  des  forges,"  as  it  is  called,  was  still  inhabited  in  1863. 
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and  took  supper  at  M.  de  Tonuancour's.  The  distance  from  town  to  the  forges  is 
nine  miles." 

The  notes  referred  to  by  Franquet,  addressed  to  the  French  court,  contain  little  of 
sufficient  interest  to  require  translation.  He  dwells  upon  the  nature  of  the  management, 
the  necessity  of  greater  economy,  the  advisability  of  sending  out  competent  operatives  and 
furnace  men  from  France,  and  lays  down,  in  general  terms,  a  plan  for  the  successful  work- 
ing of  the  mines.  We  have  reason  to  believe  that  many  oi  his  suggestions  were  acted 
upon  by  the  French  government,  as  a  marked  improvement  was  effected  in  the  manufac- 
ture of  iron  work  at  the  forges  from  1*752  to  1759. 

These  extracts  are  from  the  only  reliable  authorities  on  the  subject  in  early  Canadian 
history,  and  dearly  establish  the  discovery  of  iron  ore,  and  subsequent  working  of  the 
St.  Maurice  Forges,  until  the  year  1752,  within  a  very  short  time  of  the  conquest  of  French 
Canada  by  the  English. 

On  September  13th,  1759,  the  battle  of  the  Plains  of  Abraham  was  won  by  General 
Wolfe,  and  Quebec  subsequently  capitulated.  The  war  was  carried  on  for  a  year  longer 
before  the  whole  of  Canada  was  ceded  to  England.  The  articles  of  capitulation  between 
Lord  Amherst,  commander-in-chief  of  his  Majesty's  troops  in  North  America,  and  the 
Marquis  de  Vaudreuil,  governor  and  lieutenant  of  the  king  of  France  in  Canada,  were 
signed  at  Montreal  on  September  8th,  1760. 

In  Article  44  of  these  capitulations  the  following  clause  occurs  : — "  The  papers  of  the 
intendanry,  of  the  officers  of  the  comptroller  of  the  marine,  of  the  ancient  and  new 
treasurers  oi'  the  King's  magazines,  of  the  officers  of  revenues  and  Forges  of  St.  Maurice, 
shall  remain  in  the  power  of  M.  Bigot,  the  intendant,  and  they  shall  be  embarked  for 
France  in  the  same  vessel  with  him.  These  papers  shall  not  be  examined." 

Thus  the  St.  Maurice  Forges,  and  all  pertaining  thereto,  became  the  property  of 
George  III,  king  of  England.  The  employes  were  kept  on,  and  the  forges  were  worked 
under  the  direction  of  the  military  authorities  for  five  years,  when  they  were  transferred 
to  the  civil  government  of  Trois  Rivieres.  The  following  letters  narrate  the  management 
of  the  forges  during  what  is  termed  the  "  Military  reign  "  in  Canada,  and  prove  that 
General  Amherst  lost  no  time  in  getting  the  works  in  operation  under  the  new  regime. 

"  Lett  res  et  Placards  aiHiches  dans  la  gouvernement  des  Trois  Rivieres,  1760  a  1764, 
durant  la  regne  militaire. 

"Ordres  a  Monsieur  Courval,  inspecteur  aux  Forges,  pour. la  regie  des  Forges,  ler 
Octobre,  1760. 

'  MONSIEUR  : — Son  excellence,  M.  le  Colonel  Burton,  m'a  ordonne,  de  vous  faire  S9avoir, 
qn'en  consequence  des  instructions  qu'il  a  re9U  de  Monsieur  le  General  Amherst,  il  juge 
a  propos  de  faire  exploiter  a  loisir  la  fonte  qui  est  deja  tiree  des  mines,  et  pour  cette  effet 
voudroit  retenir  sur  le  meme  pied  que  ci-devant  les  ouvriersdont  vous  trouverez  les  noms 
a  la  suite  de  la  presente.  Le  charbon  etant  un  article  indispensable,  et  dont  les  forges  sont 
actuellement  mal  pourvues,  et  son  excellence  ayant  appris  qu'il  y  en  a  plusieurs  fourneaux 
deja  prepar6s;  il  vous  plaira  d'engager  en  qualite  de  jonrnaliers  les  charbonniers  et  autres 
que  vous  jugerez  absolument  necessaires  pour  faire  lacuisson  et  autre  ouvrages  dependants 
de  cette  partie.  la.  Vous  tiendrez,  s'il  vons  plait,  une  compte  exacte  des  gens  que  vouz  em- 
ploirez,  du  temps  que  durera  leurs  travaux,  et  de  quantitS  de  charbon  qu'ils  feront.  Vous 
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prendrez  sur  vous  les  soin  de  faire  graisser  et  relever  les  soufflets  des  forges,  enun  mot.de 
faire  les  petites  reparations  qui  sont  absolument  necessaire  pour  mettre  les  forges  en  etat 
d'exploiter  peu  a  peu  la  fonte  dont  il  est  parle  ci-dessus. 

"  J'ai  1'honneur  d'etre,  Monsieur,  &c.,  &c. 

"  J.  BRUYERE." 

Bruyere  was  evidently  acting  as  secretary  to  Colonel  Burton.  Colonel  Haldimand  was 
military  governor  of  Trois  Rivieres,  and  also  commaudaiit  of  the  troops  on  that  station 
from  April  25th,  1762  to  July  6th,  1765,  and  all  of  his  letters  and  documents  are  now  in 
the  Dominion  Archives  office  at  Ottawa,  being  called  the  "  Haldimand  collection "  of 
manuscripts,  from  which  the  following  extracts  are  taken. 

In  1762.  the  lords  of  the  board  of  trade  and  plantation  in  London,  requiring  informa- 
tion on  the  resources  of  Canada,  forwarded  a  series  of  questions  to  General  Murray,  who 
returned  the  replies,  dated  May  31st,  1763,  called  "Report  of  General  Murray  on 
Quebec."  Question  No.  16  (B.  7,  page  78,  in  the  Haldimand  collection),  "What  number 
of  forges  in  this  Province,  what  iron  made,  in  what  form  and  quantity  ?  "  was  answered 
from  Trois  Rivieres  by  Colonel  R.  Burton  :— 

'  The  only  forges  in  this  government  are  those  of  St.  Maurice,  seven  or  eight  miles 
behind  the  town  of  Trois  Rivieres,  up  the  river  of  that  name.  That  establishment  consists 
of  one  furnace  and  two  forges,  built  upon  a  rivulet,  whose  water  never  freezes  ;  it  dis- 
charges itself  into  the  River  St.  Maurice,  from  whence  the  iron  may  be  easily  conveyed  in 
batleaux  to  magazines  at  Trois  Rivieres,  and  from  thence  in  vessels  to  Montreal,  Quebec 
or  Europe.  There  are  besides  a  large  stone  house  for  the  manager,  and  wooden  houses 
for  the  people  employed  at  the  forges  or  other  necessary  works.  The  mine  that  has  hith- 
erto supplied  the  forges,  lies  very  near  the  surface  of  the  earth,  in  a  low,  marshy  ground, 
seven  or  eight  miles  from  them.  There  has  hitherto  been  no  road  made  to  it,  as  they  used 
to  fetch  the  ore  in  winter  upon  sledges,  but  a  good  one  may  be  easily  made.  The  iron  made 
from  this  ore  is  so  excellent  in  quality,  that  in  a  late  trial  made  by  order  of  his  Excellency 
General  Amherst,  it  was  found  greatly  superior  to  any  made  in  America,  and  even  exceeds 
that  imported  from  Sweden.  The  mine  was  opened  in  1732,  and  granted  in  1736  to  a  com- 
pany. They  having  no  bottom,  and  wanting  economy,  were  obliged  to  abandon  it  in  1741. 
The  King,  who  had  advanced  them  a  sum  of  money,  and  could  not  be  paid,  took  the  grant 
back,  and  ever  since  1742  the  forges  have  been  worked  for  the  benefit  of  the  king  under  the 
direction  of  the  intendauts.  The  mine  has  produced  ore  in  such  plenty,  that  in  the  year 
1746  the  single  furnace  returned  1,011,000  Ibs.  of  cast  iron,  which  produced  500,000  Ibs.  net 
weight  of  iron  bars,besides  a  great  quantity  of  stoves,  pots,  etc.  Notwithstanding  which,  the 
great  number  of  useless  people  kept  there,  such  as  a  director,  a  comptroller,  a  treasurer, 
a  contractor  for  the  forges  and  provisions,  several  overseers,  a  chaplain  and  others,  at  large 
salaries ;  the  little  attention  paid  to  the  lands  to  procure  oats  and  hay  for  the  establishment, 
instead  of  buying  it  at  a  great  distance  and  at  a  considerable  price,  with  the  connived 
fraud  of  those  that  passed  the  accounts,  rendered  that  establishment  rather  burthensome 
than  profitable  to  the  crown,  and  the  king  was  always  proved  debtor.  From  the  begin- 
ning of  the  year  1761  to  the  latter  end  of  the  year  1762,  not  to  engage  in  too  large  repairs, 
the  forges,  by  order  of  his  Excellency,  Sir  Jeffrey  Amherst,  have  been  worked  on  a  small 
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scale,  and  have  cost  $11,325,  for  which  they  produced  iron  bars  of  different  sizes  to  the 
weight  of  285,400  Ibs ,  besides  180  iron  stoves.  The  ore,  which  has  been  run  and  worked, 
was  already  brought  to  the  foot  of  the  furnace.  All  the  machinery,  tools  and  buildings, 
that  had  been  for  some  years  past  condemned  by  the  French,  as  unfit  for  use  or  service, 
are  now  in  a  most  ruinous  condition,  and  cannot  absolutely  go  on  much  longer  without  a 
thorough  repair.  But,  however,  the  natural  advantages  still  remain,  viz.,  the  mine  itself, 
to  which  may  be  added  another  yet  untouched,  behind  Cape  Madelaine,  lying  about  three 
miles  from  the  forges  on  the  other  side  of  the  River  St.  Maurice,  the  woods  above  the 
establishment,  some  clear  lands  to  grow  oats,  lowlands  that  may  easily  be  turned  into 
meadows  for  hay,  not  granted  yet,  a  quarry  of  limestone,  absolutely  necessary  for  the 
melting  of  ore,  rebuilding  or  repairing  the  furnace,  etc.,  eight  miles  up  the  River  St. 
Maurice,  navigable  with  a  small  balteau.  and  lastly  the  rivulet  upon  which  two  more 
forges  and  a  furnace  may  be  built  without  any  incumbrance  to  each  other.  All  these,  if 
thought  proper,  may  certainly  be  greatly  improved  to  the  advantage  of  the  crown  by 
supplying  his  Majesty's  navy  with  proper  iron  for  shipbuilding. 
"  At  Trois  Rivieres,  in  Canada,  the  31st  day  of  May,  1763. 

"  R.  BURTON." 

The  forgos  were  also  utilized  for  converting  unserviceable  ordnance  into  bar  iron. 
The  returns  in  1762  showed  a  profit  of  $3,314,  and  the  works  were  always  carried  on  to 
advantage,  but  it  was  a  troublesome  undertaking,  and  not  congenial  to  military  men. 
General  Gage  was  of  opinion  that  it  would  be  best  for  the  Crown  to  lease  them  to 
intelligent,  responsible  parties,  who  would  soon  make  a  fortune. 

The  civil  government  of  Canada  was  established  August  12th,  1764,  and  General 
Gage  wrote  from  New  York  on  September  17th,  following,  to  Colonel  Haldimand,  to 
settle  the  forge  accounts  and  transfer  them  to  the  civil  governor,  Cramahe. 

Under  date  of  June  21st,  1765,  Colonel  Burton  wrote  from  Montreal  to  Colonel 
Haldimand,  as  follows  :— 

"  I  have  received  a  letter  from  General  Gage,  dated  June  5th,  acquainting  me  that,  as 
the  forges  are  now  in  the  hands  of  the  civil  government,  a  regular  account  should  be 
stated  from  the  time  they  began  to  be  under  my  care  until  they  were  delivered  up  to  the 
civil  governor,  that,  whatever  balance  there  may  be,  it  must  be  paid  into  the  hands  of 
the  deputy  paymaster-general,  to  be  credited  by  them  to  the  Crown." 

The  civil  government  did  nothing  with  the  forges,  and  they  remained  idle  till  1767, 
when  an  enterprising  Quebec  merchant,  named  Christophe  Pellissier,  formed  a  company  to 
resuscitate  the  works.  A  petition  was,  therefore,  addressed,  through  his  Excellency  Guy 
Carleton,  governor-in-chief  of  the  colony,  to  George  III,  asking  for  a  lease  of  the  St. 
Maurice  Forges  to  the  company  at  a  moderate  rental.  The  petition  was  acceded  to,  and 
on  June  9th,  1767,  a  proclamation  was  issued  by  the  governor,  granting  the  tract  of  land 
and  works  known  as  "Les  Forges  de  St.  Maurice,"  to  Messrs.  Christophe  Pellissier, 
Alexandre  Dumas,  Thomas  Dunn,  Benjamin  Price,  Colin  Drummond,  Dumas  St.  Martin, 
George  Allsop,  James  Johnston,  and  Brooke  Watson,  for  the  term  of  sixteen  years, 
commencing  on  June  9th,  1767,  and  ending  on  the  same  day  in  the  year  1783.  The  rent 
was  fixed  by  this  proclamation  at  the  annual  sum  of  .£25,  lawful  money  of  the  province 
of  Quebec. 
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The  company  made  repairs  and  erected  buildings  at  a  cost  of  ,£4,500,  and  turned  out  a 
great  quantity  of  iron,  strictly  adhering  to  the  French  system  of  working  in  use  before  the 
Conquest ;  beyond  this  there  is  no  reliable  information  about  Pellissier  and  Company's 
management  until  the  invasion  of  Canada  by  the  Americans  in  1775,  when  Trois  Rivieres 
seemed  to  be  a  sort  of  headquarters  for  the  enemy,  who  were  continually  passing  to  and 
from  Quebec,  till  their  final  overthrow  at  La  Croix  Migeon,  near  Pointe  du  Lac,  by 
General  Carleton,  in  1776. 

The  following  interesting  and  reliable  information  about  the  forges  under  Pellissier's 
management  is  taken  from  the  "Memoires  de  Laterriere,"  written  by  a  young  French 
gentleman,  Pierre  de  Sales  Laterriere,  who  having  come  from  France  in  1706,  and  been 
appointed  agent  at  Quebec  for  the  St.  Maurice  Forge  Company  in  1771,  sold  their 
manufactures  at  their  store,  situated  in  front  of  the  lower  town  market,  facing  Notre 
Dame  Church. 

In  February,  1775,  he  was  appointed  inspector  of  works,  under  the  managing  director, 
Christophe  Pellissier,  and  resided  at  the  forges,  in  the  big  house,  with  a  competent  salary 
and  one-ninth  interest  in  the  company.  His  description  of  the  works  is  as  follows  : — "  On 
the  banks  of  the  Riviere  Noir  or  St.  Maurice,  nine  miles  from  Trois  Rivieres,  one  arrives  at 
the  forges,  very  pleasantly  situated  in  a  seigniory  of  twelve  square  miles,  called  the  Fief 
St.  Maurice.  The  country  is  flat,  of  a  yellow  sandy  soil,  containing  many  swamps  and 
br&l6s,  where  the  iron  ore  is  found.  This  ore  contains  sulphur  and  earthy  matter,  and 
yields  about  thirty-three  percent,  of  pure  iron.  The  only  fuel  xised  is  charcoal,  that  for 
the  furnaces  is  made  from  hard  wood,  and  for  the  refinery,  i'rom  soft  wood.  There  are  from 
400  to  800  persons  employed  in  the  woods,  mines,  quarries,  workshops  and  offices  of  the 
Company,  including  the  managing  director,  inspector,  book-keeper,  foreman,  six  furnace- 
men,  two  stokers,  one  caster,  eight  moulders,  with  as  many  assistants.  At  each  forge  there 
worked,  besides  six  men,  two  stokers,  four  smiths,  four  carpenters,  and  sixteen  laborers." 
The  works  employed  eight  boatmen,  four  prospectors  of  mines,  forty  carters,  and  others  such 
as  wood-cutters,  charcoal  burners,  miners,  road-makers,  firemen,  and  eight  men  busied  in 
the  saw  mills.  For  the  convenience  of  the  employes  and  their  families,  the  company  kept 
a  store  for  the  sale  of  provisions  and  other  merchandise,  and  also  did  a  considerable  trade 
with  the  Tete  de  Boule  Indians,  who  came  down  the  River  St.  Maurice.  Around  the 
forges  and  big  house,  where  the  manager  and  his  staff  resided,  quite  a  village  of  work- 
men's houses  had  sprung  up,  some  130  in  number,  neat  and  clean,  with  pretty  gardens 
and  parterres.  The  gross  proceeds  of  the  forges  were  from  .£10,000  to  =£15,000  in  the 
working  season  or  campagne,  as  it  was  called,  of  seven  months,  being  about  ,£50  per  day 
each  from  the  furnaces  and  foundry,  and  ,£50  per  week  from  each  forge.  The  working 
expenses  consumed  about  two-thirds,  leaving  one-third  to  be  annually  divided  among  those 
interested.  The  works  were  carried  on  with  energy  and  success,  and  yielded  a  good  profit." 

Owing  to  the  incursions  of  the  Americans  mentioned  before,  Trois  Rivieres  was  a 
stirring  place,  but  rather  dangerous  than  pleasant  to  live  in.  General  Montgomery  passed 
here  with  his  army  to  his  fatal  and  unsuccessful  attack  on  Quebec.  Pellissier's  loyalty  to 
King  George  was  of  a  very  frail  nature,  and,  from  his  sympathy  with  the  enemy,  he 
passed  freely  through  their  lines,  and  had  an  interview  with  Montgomery  at  his  head- 
quarters at  Holland  House,  near  Quebec.  He  also  materially  assisted  the  Americans  by 
furnishing  them  with  stores,  provisions,  etc.,  to  the  extent  of  some  .£2,000.  By  his 
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orders  shot  aud  shell  were  cast  at  the  forges,  to  be  used  at  the  bombardment  of  Quebec. 
Affairs  went  on  thus  till  the  retreat  of  the  Americans  began,  and  Trois  Rivieres  was  not 
clear  of  them  till  their  complete  defeat  by  Q-eneral  Carleton  at  the  battle  of  Poiute  du  Lac 
on  June  8th,  1776. 

The  inspector  narrates  that  when  the  English  fleet  with  Carleton's  army  on  board 
arrived  at  Trois  Rivieres,  the  Americans  or  "  Bostonnais",  as  they  were  called,  retreated  to 
Sorel  ;  but  a  force  of  some  4,000  of  them  returned  to  attack  Trois  Rivieres,  conducted  by  a 
habitant  from  Machiche,  named  Larose,  as  far  as  Pointe  du  Lac.  The  English  general  was 
informed  of  their  designs  and  took  up  a  position  at  La  Croix  Migeon,  on  the  heights 
commanding  the  town  and  its  environs,  where  he  waited  their  attack  aud  completely 
routed  them,  killing  a  groat  many.  The  next  day  hie  Excellency  ordered  the  inspector  of 
the  forges  to  send  out  all  his  hands  to  beat  the  woods,  which  they  did,  taking  some 
130  prisoners  in  a  starving  condition,  fed  them  and  turned  them  over  to  the  English  at 
Trois  Rivieres. 

The  night  before  the  battle  the  manager,  Pellissier,  received  a  warning  note  from  his 
friend  the  graiul  vicaire,  St.  Onge,  which  caused  him  at  once  to  make  off  in  his  canoe  to 
his  friends  "  Les  Bostounais  "  at  Sorel,  not  forgetting  to  take  with  him  all  the  available 
lands  of  the  forges,  and  also  the  bills  or  vouchers  of  the  above  mentioned  advances, 
which  he  subsequently  collected  I'rom  the  American  Congress  and  sailed  for  France. 

These  losses  considerably  hampered  the  operations  of  the  forges,  but  by  hard  work 
and  inspector  Laterriere's  indomitable  energy  they  soon  were  in  as  flourishing  a  condition 
as  ever,  and  reached  under  his  management  in  1778  the  zenith  of  success.  An  order  now 
came  from  Pellissier  to  make  up  the  accounts  and  close  up  his  interest  in  the  concern, 
which  was  completed  in  October,  1778,  when  Alexandra  Dumas,  in  whose  favor  the  trans- 
fer was  made,  took  charge  of  the  works  aud  conducted  the  affairs  of  the  company  to  the 
expiration  of  the  lease  on  June  9th,  1783. 

Governor  Haldimand,  by  Royal  proclamation,  leased  the  forges  and  lands  pertaining 
thereto  to  the  Hon.  B.  Conrad  A.  Gugy,  a  member  of  the  council,  for  a  term  of  sixteen 
years,  commencing  on  June  JOth,  1783,  on  the  same  conditions  as  those  imposed  upon 
Pellissier  and  Company.  The  annual  rental  was  lixed  at  the  sum  of  £18  15s.  Od.  sterling 
money  of  Great  Britain. 

In  the  beginning  of  the  year  1787  Gugy  got  into  financial  difficulties,  and  on  March 
10th  of  that  year  his  estate,  together  with  the  unexpired  lease  of  the  St.  Maurice  Forges, 
was  sold  by  sheriff  Gray  of  Montreal.  The  lease  was  adjudged  to  Messrs.  Alexander 
Davisou  and  John  Lees,  copartners,  for  the  sum  of  «£2,300  currency.  Subsequently  this 
partnership  was  dissolved,  aud  Mr.  Davison  became  sole  proprietor  of  the  uuexpired  lease. 

On  June  6th,  1793,  Alexander  Davison  sold  his  rights  and  titles  to  the  premises  to 
George  Davison,  David  Monro  and  Matthew  Bell,  copartners,  for  the  sum  of  .£1,500  currency. 
On  March  20th,  1799,  at  the  recommendation  of  Governor  Prescott,  the  lease  was  extended 
to  April  1st,  1801,  at  a  rental  of  «£18  15s.  sterling  per  annum,  in  favor  of  the  same  parties. 
At  the  expiration  of  this  lease,  the  governor,  Sir  Robert  Shore  Milne,  by  proclamation, 
leased  the  property  to  Messrs.  Monro  and  Bell  for  a  term  of  five  years,  to  end  in  1806,  at  a 
rental  of  JE850  per  annum.  At  its  expiration  the  lease  was  extended  for  one  year,  when 
it  was  advertised  in  the  "  Quebec  Gazette  "  to  be  sold  by  public  auction  on  June  llth, 
1806,  the  lease  to  count  from  April  1st,  1807.  The  necessary  plans  and  surveys  not  being 
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completed,  the  sale  was  postponed,  and  readvertised  on  the  same  conditions  for  October 
1st,  when  it  took  place,  and  was  adjudged  to  Mr.  Bell  for  =£60  per  annum  for  a  term 
of  twenty  years,  because  the  auctioneer  had  no  instructions  to  put  on  it  an  upset  price. 
Consequently  the  executive  council  refused  to  ratify  the  sale,  as  the  difference  between 
the  former  lease,  ,£850,  and  ,£60  was  too  great.  Therefore  the  same  firm  were  permitted 
to  hold  the  property  in  sufferance  at  the  old  rental,  ,£850,  till  January  1st,  1810,  when  the 
governor,  Sir  James  Henry  Craig,  leased  the  forges  and  lands  attached  thereto  to  the  same 
firm  of  Monro  and  Bell  for  a  term  of  twenty-one  years,  to  end  on  March  31st,  1831,  at  an 
annual  rental  of  ,£500  currency.  It  is  said  that  the  amount  of  profit  realised  from  the 
date  of  their  first  occupation  to  1806,  exceeded  that  on  their  subsequent  operations  even 
at  the  reduced  rental  of  ,£500  per  annum.  The  cause  is  easily  seen,  when  it  is  recorded 
that  the  governors  of  Canada  revelled  in  the  enjoyment  of  every  luxury  that  the  hospi- 
tality of  Messrs.  Monro  and  Bell  could  provide  for  them.  The  Tally-ho  Hunt  Club  was 
an  institution  at  the  forges,  and  their  shouts  of  "Tally-ho!"  resounded  through  the  hills 
and  dales  of  the  River  St.  Maurice,  and  the  "  brush  "  was  competed  for  by  well-mounted 
red-coated  cavaliers,  with  as  much  energy  and  activity  as  in  the  mother  land  beyond  the 
sea.  These  extravagances  easily  absorbed  whatever  profits  the  forges  yielded, — and  from 
their  being  the  only  manufacture  of  the  kind  in  the  country,  the  profits  must  have  been 
enormous. 

The  lease  was  extended  from  year  to  year  by  orders-in-conncil  till  1834,  wh«-n  a  ten 
years'  lease  was  granted  to  the  same  firm.  It  then  came  to  the  knowledge  of  the  gov- 
ernment that  great  dissatisfaction  existed  among  the  people  of  Three  Rivers,  and  others, 
on  account  of  the  monopoly  of  such  a  great  extent  of  land  held  by  the  lessees  of  the  St. 
Maurice  Forges  in  virtue  of  their  lease.  That  the  town  of  Three  liivers  was  shut  in,  and, 
moreover,  the  lands  were  required  for  settlement.  Also,  the  trade  of  the  town  derived  no 
advantages  from  the  works,  because  the  company  imported  all  their  supplies  and  sold  all 
their  manufactures  through  agents  residing  in  the  different  cities  of  Canada.  This  was 
proved  by  a  commission,  appointed  in  1836  by  Government,  to  take  evidence  on  certain 
things  connected  with  the  Jesuits'  estates.  Accordingly  the  Government  ordered  Mr.  E. 
Parent  to  make  a  report  on  the  forges.  This  was  completed  and  sent  in  to  the  executive 
council,  being  dated  September  15th,  1843,  and  approved  by  his  Excellency  the  Governor- 
General  on  the  26th.  It  contained  the  recommendation  "that  Mr.  Bell  continue  in 
occupation  for  one  year  beyond  the  present  term,  and  then  for  reasons  set  forth,  among 
others,  that  it  would  be  more  beneficial  to  the  revenue,  to  the  holders  of  the  forges,  to  the 
people  of  Three  Rivers,  to  the  trade  and  manufactures  of  the  province,  that  the  forges  be 
sold  to  the  best  advantage  and  to  the  highest  bidder."  Surveyor-General  Thomas  Parke 
was  ordered  to  make  a  complete  survey,  and  subdivide  the  tract  into  farm  lots. 

.  By  order  of  Lord  Metcalfe,  the  governor-general  of  Canada,  on  November  20th,  1845, 
a  report  from  D.  B.  Papineau,  commissioner  of  crown  lands,  was  made,  pointing  out  the 
disadvantages  resulting  from  the  system  hitherto  pursued,  of  letting  out  the  Forges  of 
St.  Maurice  and  the  lands  adjoining,  and  recommending  the  immediate  sale  of  the  forges, 
on  certain  conditions ;  and  the  disposing  of  the  lands  after  the  tenure  en  franc  aleu 
roturier,  and  d  rente  fonciere,  rachetable  under  certain  conditions.  An  order-in-council, 
approving  the  recommendations  contained  in  the  above  report  was  passed  on  November 
22nd,  1845,  and  on  December  19th  the  forges  were  advertised  to  be  sold  by  public 
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auction  on  Tuesday,  August  4th,  1846,  at  11  o'clock,  in  the  forenoon,  at  the  court-house 
in  Three  Rivers.  An  order-in-council,  of  July  29th,  fixed  the  upset  price,  at  £3,000. 
The  sale  took  place  as  ordered,  and  the  forges  were  adjudged  to  Mr.  Henry  Stuart  1'or 
.£5,575,  thirty  bids,  in  all,  having  been  given  by  Messrs.  T.  Hart,  Henry  Stuart,  Matthew 
Bell,  and  Judah.  Mr.  Stuart  offering  to  purchase  the  fiefs  St.  Etieune  and  St.  Maurice, 
a  report  was  made  by  the  commissioner  of  crown  lauds,  dated  September  19th,  1846, 
recommending  their  sale  to  him  for  .£4,500.  But  by  order-in-council  they  were  advertised 
to  be  sold  by  public  auction  on  November  3rd,  the  upset  price  to  be  <£4,500.  The  sale 
took  place  and  the  fiefs  were  adjudged  to  Mr.  Henry  Stuart,  for  <£5,900  currency,  according 
to  the  advertised  conditions.  Forty  bids  were  given  over  the  upset  price,  two  by  Mr. 
Huirh  Cameron,  and  the  rest  by  Messrs.  George  Pacaud  and  Henry  Stuart,  mostly  of  £25 
each.  Mr.  Stuart  commenced  operations  vigorously,  and  expended  large  sums  of  money  in 
the  latest  improvements  in  machinery.  He  repaired  the  big  house,  increased  the  statt'  of 
workmen,  and  a  French  engineer  induced  him  to  invest  more  money  on  new  works, 
which  soon  proved  to  be  utterly  useless. 

So  Mr.  Stuart  leased  the  place  for  a  term  of  four  years,  on  certain  conditions,  to  the  Hon. 
.Tames  Ferrier,  of  Montreal,  from  1847  to  1851,  who  carried  on  the  works  with  great 
success,  owing  to  a  strict  system  of  economy  in  every  department,  proving  that  profits 
could  be  realised.  In  November,  1851,  his  term  expired,  and  Messrs.  Andrew  Stuart  and 
John  Porter,  of  Quebec,  purchased  the  forges  and  fiefs  St.  Etieune  and  St.  Maurice  from 
Henry  Stuart,  by  assuming  the  payment  of  the  balance  of  the  purchase  money  owing  to 
the  Government. 

Their  occupation  was  not  successful.  The  whole  place  seemed  to  have  deteriorated. 
They  tried  to  get  concessions  from  the  government  on  the  terms  of  their  purchase,  but  it 
seerns  without  success.  The  forges  fell  into  disuse,  and  the  purchasers  into  arrears  with 
the  Government.  The  lands  were  nearly  all  squatted  on  by  actual  settlers,  and  in  addition 
to  this,  the  part  of  the  lauds  bordering  on  the  River  St.  Maurice  was  crossed  by  the  booms 
of  Mr.  George  Baptist.  These  gave  rise  to  many  difficulties,  and  the  Crown,  in  order  to 
solve  them,  determined  to  bring  the  property  to  sale,  and,  under  cover  of  its  mortgage, 
bought  in  the  whole,  when  having  protected  Mr.  Baptist's  rights,  it  settled  with  the  settlers 
by  disposing  of  the  lands  as  follows.  The  following  is  taken  from  report  of  Crown 
Lands  for  1861,  headed  "The  Crown  Domain  "  :— 

'  The  Forges  of  St.  Maurice,  together  with  a  number  of  lots  in  the  township  of  Si. 
Maurice,  for  which  titles  had  not  been  issued  by  the  original  purchasers  to  the  settlers, 
were  seized  in  virtue  of  a  judgment  obtained  by  the  court  for  non-payment  of  the  balance 
of  the  purchase  price  of  the  property,  and  sold  on  the  22ud  October.  The  forges  not 
bringing  the  value  set  upon  them  by  the  Crown,  were  acquired  by  the  latter  for  $7,200, 
and  are  now  for  sale.  Nearly  all  the  lands,  most  of  which  were  squatted  upon  and 
improved,  were  also  bought  by  the  Crown  to  be  disposed  of  to  the  settlers." 

The  following  extract  from  the  "  Report  of  Crown  Lands  "  for  1862,  relates  to  the  final 
disposal  of  the  property  by  tender  : — 

"The  Forges  of  St.  Maurice,  purchased  by  the  department  in  1861,  at  sheriffs  sale, 
in  the  case  of  Regina  vs.  Stuart  et  al.,  after  due  advertisement  (by  tender)  were  sold  to  Mr. 
Onesime  Heroux,  of  St.  Bernabe,  for  $7,000,  of  which  he  paid  one-fourth  cash,  and  the 
balance  is  exigible  in  three  equal  annual  instalments  with  interest.  The  township  of  St. 
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Maurice  (containing  the  fiefs  of  St.  Etienne  and  St.  Maurice),  which  the  Crown  acquired  at 
the  same  time  as  the  forges,  under  cover  of  its  mortgage  of  battleur  de  fonds,  for  the 
purpose  of  protecting  the  numerous  squatters  settled  there,  have  since  (with  the  exception 
of  some  half  dozen  of  poor  lots)  been  sold  to  the  settlers  at  the  price  of  40  cents  an  acre,  all 
of  which  has  been  received  in  cash,  and  the  patents  issued  for  the  lots.  The  sale  of  these 
lots  and  that  of  the  Forges  was  conducted  by  Mr.  Judah,  the  officer  in  charge  of  the 
Domain  branch  of  the  Department,  and  not  through  the  instrumentality  of  an  agent,  by 
which  a  saving  of  the  usual  commission  to  the  latter,  on  the  proceeds  of  sale,  has  been 
effected." 

M.  Heroux  kept  the  farm  attached  to  the  forges,  and  sold  to  Messrs.  John  MacDougall 
and  Sons,  of  Three  Eivers,  on  April  27th,  1863,  the  forges  proper,  and  water-powers,  etc., 
for  ,£1,700  currency.  At  the  time  of  this  sale  the  property  was  considered  to  have  been 
exhausted,  but  the  Messrs.  MacDougall  proved  it  to  be  the  contrary ;  fuel  and  ore  were 
procured  as  required,  and  the  forges  were  worked  by  them  for  many  years.  The  big 
house,  built  in  the  time  of  the  French,  was  burnt  down  on  the  night  of  June  llth,  1863, 
after  the  MacDougalls'  purchase,  and  was  rebuilt  by  them  on  the  original  site.  The  old 
Walloon  hearth  is  still  preserved. 

The  property  was  transferred  to  Mr.  George  MacDougall,  on  December,  18th  1876,  and 
the  forges  were  worked  to  the  summer  of  1883,  when  operations  ceased;  they  have  not 
been  worked  since,  and  are  not  likely  to  be  put  in  blast  again,  because  the  ore  and  wood 
in  the  vicinity  have  been  exhausted. 

Iron  ore  was  first  discovered  on  this  continent  in  1607,  near  Jamestown,  Virginia,  and 
on  April  10th,  1608,  a  ship  loaded  with  it  sailed  for  England.  In  1620,  skilled  workmen 
arrived  and  works  were  established  on  Falling  Creek,  a  tributary  of  the  James  River,  about 
sixty-six  miles  above  Jamestown ;  but  misfortune  seemed  to  follow  the  enterprise,  for  on 
March  22nd,  1622,  the  Indians  made  a  raid  on  the  settlement,  massacred  Mr.  Berkeley,  the 
manager,  and  all  his  men,  and  destroyed  the  iron  works.  No  further  attempt  was  made 
to  make  iron  in  Virginia  for  many  years.  Sixty  years  after  iron  ore  was  found  in 
Virginia,  the  mines  on  the  banks  of  the  Eiver  St.  Maurice  were  discovered.  Furnaces 
and  forges  were  erected  in  1733,  and  from  that  time  for  150  years  they  have  been  in 
active  operation.  This  can  be  said  of  no  other  works  of  the  kind  on  the  continent  of 
America.  Thus  the  St.  Maurice  Forges  hold  an  important  and  prominent  position  in 
the  history  of  Canada. 
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IV. — Brief  Outlines  of  the  most  famous  Journeys  in  and  about  Rupert's  Land. 

By  G-EORGE  BRYCE,  LL.D.,  Manitoba  College,  "Winnipeg. 

(Read  May  27, 1886.) 

A. 
Different  Limits  Assigned  to  Rupert's  Land. 

(1)  Sir  G-eorge  Simpson,  in  his  evidence  before  the  committee  of  the  Imperial  Parlia- 
ment, claimed  that  Rupert's  Land  extended  from  Hudson  Bay  to  the  Rocky  Mountains. 

(2)  It  was  claimed  by  others  that  the  western  boundary  of  Rupert's  Land  was  a  line 
from  Deer  Lake  south,  about  102°  30'  "W.  longitude. 

(3)  Probably  the  most  generally  accepted  definition  of  Rupert's  Land,  based  upon  the 
charter  of  the  Hudson's  Bay  Company  (1G70),  is  the  region  whose  waters  flow   into 
Hudson  Bay,  except  so  far  as  the  old  Province  of  Quebec  entered  this  territory  on  its 
southern  side. 

The  country  lying  to  the  west  and  north  of  Rupert's  Laud  was  divided  into 
sections : — 

(a)  The  territory  drained  by  the  rivers  flowing  into  the  Arctic   Ocean,   including 
therein  the  region  of  the  Athabasca,  Mackenzie  and  Coppermine  Rivers. 

(b)  All  the  country  lying  on  the  west  of  the  Rocky  Mountains,  between  the  Russian 
territory  on  the  north  and  Columbia  River  on  the  south. 

The  wide  expanse  of  country  lying  west  and  north  of  Rupert's  Land  was  technically 
known  as  the  "  Indian  Territories,"  and  over  this  an  exclusive  fur-trading  license  was 
given  to  the  Hudson's  Bay  Company  by  the  Imperial  Parliament,  in  1821,  for  twenty-one 
years.  This  license  was  again  renewed  in  1838.  The  country  lying  to  the  west  of  the 
Rocky  Mountains,  reached  by  the  Peace  River,  was,  at  times,  called  New  Caledonia. 

B. 

Configuration  of  Ruperfs  Land  and  Indian  Territories  Favorable  for  Voyaging. 

Two  main  arteries  lead  from  Hudson  Bay  to  the  interior  : — 

(1)  The  most  northerly  of  these  is  by  way  of  Churchill  River,  at  the  mouth  of 
which  stood,  in  early  days,  Prince  of  "Wales  Fort,  with  massive  stone  walls  and  fortifica- 
tions. Down  this  river,  which  was  also  called  English  River,  the  Hudson's  Bay  Company, 
for  many  years,  received  the  trade  of  the  interior  without  even  leaving  the  coast,  the 
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Indian  tribes  bringing  their  furs  to  the  mouth  of  the  river  on  the  bay.  By  canoe  and 
portage  Lake  Athabasca  was  reached  by  this  route,  which  gave  immediate  communica- 
tion with  Mackenzie  River  to  the  Arctic  Sea  ;  with  Great  Slave  Lake  and  Great  Fish 
or  Back  River  to  the  north-east ;  and  with  Peace  River  to  the  west.  This  last  river 
afforded  a  pass  through  the  Rocky  Mountains  to  New  Caledonia,  flowing  as  it  does 
through  the  Rockies  from  their  western  side,  and  connecting  there  by  portages  with  the 
Fraser  and  Columbia  Rivers  of  the  Pacific  slope. 

(2)  The  second  avenue  to  Rupert's  Land  was,  by  leaving  Hudson  Bay  at  York 
Factory,  ascending  Nelson  River,  and  reaching  Lake  Winnipeg,  which  has  three  great 
tributaries :  (1)  Winnipeg  River,  which  bears  toward  the  lake  the  waters  of  Lake  of  the 
Woods,  Rainy  Lake  and  River,  and  other  streams  from  a  point  within  forty  miles  of  Lake 
Superior  ;  (2)  Red  River,  which  runs  from  the  very  sources  of  the  Mississippi  northward 
and  receives  the  Assiniboine,  one  of  whose  tributaries,  the  Souris,  approaches  the  Missouri 
at  its  head  waters,  and  whose  main  body  comes  hundreds  of  miles  from  the  western 
prairies  ;  (3)  the  Saskatchewan,  the  "  mighty  rapid  river"  as  its  name  implies,  which 
drains,  with  its  two  branches,  above  the  forks,  a  vast  country,  reaching  to  the  Rocky 
Mountains.  The  wide  region  thus  drained,  consisting  of  the  three  geological  areas — the 
Laurentian,  the  Prairie  country,  and  the  Rocky  Mountain  and  Pacific  slope — owing  to  its 
numberless  lakes  and  interlacing  rivers,  afforded,  even  in  its  wild  and  unimproved  condi- 
tion, wonderful  means  of  communication  for  the  explorer. 


0. 

lite  Fur-Trading  Companies    Promoted,    sometimes  for  their  own  purposes,  and  at  times  for  the 
advancement  of  geographical  knowledge,  the  Exploration  of  this  Domain. 

(1)  The  French  fur-traders,  to  whom  belongs  the  glory  of  exploring  the  Upper  Lakes 
and  the  Mississippi,  discovered,  by  way  of  Lake  Superior,  the  Winnipeg  River  branch  of 
this  communication,  and  to  them  belongs  the  honour  of  finding,  by  this  route,  the  Red, 
Assiuiboine,  Upper  Missouri,  and  Saskatchewan  Rivers,  even  to  the  Rocky  Mountains. 

(2)  The  original  Hudson's  Bay  Company,  leaving  the  sea,  by  the  northern  route  and 
also  by  Nelson  River,  in  1774  established  themselves  on  the  Saskatchewan,  and  by  the 
year  1800  held  numerous  points  in  Rupert's  Land. 

(3)  The  North- West   Company  of  Montreal,  which  had,   by  its   still  independent 
traders,  carried  on  trade  from  the  Upper  Lakes,  even  to  Lake  Athabasca,  from  the  year 
1766,  became,  in   the  year  1787,  a  strong  company,   so  that,  in  a  generation,  its  posts 
stretched  from  Montreal  to  Columbia  River  on  the  Pacific,  and  the  men  in  its  employ 
numbered  five  thousand. 

(4)  The  X  Y  Company,  or  New  North-West  Company,  to  which  belonged  Sir  Alexander 
Mackenzie  and  the  Hon.  Edward  Ellice,  was  an  offshoot  of  the  North- West  Company, 
and,  beginning  in  1796,  it  continued  till  1804.     It  erected  posts  by  the  side  of  those  of  the 
North- West  Company,  so  that,  about  the  year  1800,  there  were  points  where  a  Hudson's 
Bay,  a  North- Wester,  and  an  X  Y  Fort  stood  side  by  side. 

(5)  The  Aster  Fur  Company  of  New  York,  begun  in  1810,  only  lasted  a  few  years, 


JOUENEYS  IN  RUPERT'S  LAND.  93 

but  owing  to  the  fort  built  by  it,  at  the  mouth  of  Columbia  River,  it  did  something  of 
itself,  and  much  more  by  the  opposition  it  stirred  up  among  the  other  companies,  to 
encourage  exploration 

(6)  In  1821,  by  the  union  effected,  there  was  but  one  fur  company  in  Canada — the 
United  Hudson's  Bay  Company.  While  at  times  following  the  policy  of  erecting  a 
Chinese  wall  around  its  territory,  yet,  by  the  work  of  its  officers,  and  by  the  facilities  it 
afforded  to  great  explorers,  the  Hudson's  Bay  Company  has  done  much  to  increase  the 
geographical  knowledge  of  Rupert's  Land  and  the  regions  beyond. 
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The  North- West  Passage  by  Land.   By  Viscount  Milton  and  Dr.  Cheadle.    8vo. 
London,  1865. 

(13)  FLEMING  (SANDKORD.) 

(a)  Ocean  to  Ocean.     By  G.  M.  Grant.     8vo.     Toronto,  1873. 

(b)  do.          do.  do.  (Revised  edition.)   8vo.  London,    1877. 

(c)  Canadian  Pacific.     By  Charles  Horetzky.     8vo.     Montreal,  1874. 


E. 
Outlines  of  Famous  Journeys. 

(1)  PIERRE  GAUTHIER  DE  VARENNES,  SIEUR  DE  LA  VERANDRYE,  was  the  son  of  the 
Governor  of  Three  Rivers,  in  Quebec,  and  was  born  in  the  year  1685.  He  went  home  to 
France,  entered  the  army,  fought  at  the  battle  of  Malplaquet,  and  was  severely  wounded 
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there.  He  returned  to  Canada  invalided,  with  his  rank  of  lieutenant,  but  this  was  not 
recognized  in  Canada.  In  consequence,  the  young  lieutenant  entered  the  fur  trade,  and 
found  at  Michilimackinac  and  in  the  Upper  Lakes  his  field  of  labour.  He  was  in  charge 
of  Fort  Nepigon  in  1728.  Here  La  Verandrye  heard  of  the  interior,  from  Ochagach,  a 
savage,  who  drew  a  map  on  birch  bark,  which  was  sent  to  the  Governor,  Beauharnois. 
Authority  was  given  to  La  Verandrye  and  a  Jesuit  missionary,  Gronor,  to  penetrate  these 
little  known  regions,  where  no  white  man  had  trod.  The  following  are  the  main  points 
of  the  exploration  :— 

1731. — Aug.  26. — La  Verandrye's  party  left  Lake  Superior,  by  way  of  Pigeon  River,  for 
the  interior.  In  the  same  year  the  explorers  reached  Rainy  Lake  and  built  at  its 
foot  Fort  St.  Pierre,  whose  ruins  are  still  visible. 

1732. — The  party  discovered  Rainy  River  and  entered  Lake  of  the  Woods  (Lac  des  Bois, 
also  Minitie),  and  on  its  south-west  shore  built  Fort  St.  Charles.  Here,  on 
Massacre  Island,  La  Verandrye's  sou,  a  priest,  and  a  number  of  the  party  were 
murdered  by  the  Sioux. 

1734. — By  descending  "Winnipeg  River,  Lake  Winnipeg  (OuinipiquK,  ''muddy  water," 
Ojibway)  was  reached,  and  at  the  mouth  of  the  river  Fort  Maurepas  was  built. 

1735.6. — Crossing  Lake  Winnipeg,  and  entering  Red  River  (Miskouesipi,  "  blood-red 
river,"  Ojib.)  at  the  mouth  of  the  Assiniboine  River,  called  by  La  Veraudrye 
"  St.  Charles,"  was  built  Fort  Rouge,  on  the  site  of  the  present  city  of  Winnipeg. 

1738. — At  some  time  before  this  year,  at  Pointe  des  Bois,  some  two  hundred  miles  up 
Red  River,  above  Fort  Rouge,  was  built  a  fort.  In  this  year,  also,  Fort  de  la 
Reine  was  erected  on  the  site  of  the  present  town  of  Portage  la  Prairie. 

1743. — La  Verandrye's  sons  ascended  the  Assiniboiue,  left  it  to  explore  one  of  the 
tributaries,  the  Souris  River,  called  by  them  "  Riviere  de  St.  Pierre  "  by  portage 
from  its  head-waters  to  the  Missouri,  and  up  this  river  to  the  foot  of  the  Rocky 
Mountains  (Montagues  de  pierre).  After  this,  in  the  same  year,  La  Verandrye 
returned  to  Quebec. 

1743-8. — During  these  years  were  discovered  Lakes  Manitoba  (Manticwaban,  "  Spirit's 
Straits"),  Winnipegoosis  ("  Little  Winnipeg  "),  and  Dauphin,  and  Forts  Dauphin 
and  Bourbon  were  erected. 

1748. — La  Verandrye's  son  ascended  the  Saskatchewan  ("  Rapid  River.") 

1749. — La  Verandrye  was  on  the  point  of  joining  his  sons  to  seek  the  sources  of  the 
Saskatchewan,  when  he  died  in  Montreal,  at  the  age  of  sixty-four.  La  Verandrye's 
sons  now  lost  their  license,  and  were  succeeded  by  Legardeur  de  St.  Pierre. 

1753. — Fort  Jonquiere  was  built  near  the  site  of  the  present  town  of  Calgary,  on  Bow 
River,  near  the  Rocky  Mountains  by  direction  of  St.  Pierre. 
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1753. — Fort  &  la  Come  was  erected  near  the  forks  of  the  Saskatchewan. 
1755. — Before  this  date,  Fort  Poskoiac  had  been  erected  in  the  same  region. 
1757. — Before  this  year,  Fort  des  Prairies  was  built  on  the  Saskatchewan. 

(2)  JOSEPH  LA  FRANCE. 

This  adventurer  was  born  at  Michilimackinac,  in  1704,  a  French  half-breed.  He  had 
traded  furs  on  the  Upper  Lakes  and  had  visited  Fort  Frontenac.  In  1738,  La  France,  who 
was  a  species  of  free-booter,  was  seized  by  the  governor  and  a  party  whom  he  chanced  to 
meet  on  Nipissing  River.  Escaping  from  his  captors,  with  his  gun  and  only  five  charges 
of  powder,  the  forest  range r  reached  Sault  Ste.  Marie — through  two  hundred  miles  of 
trackless  wilderness.  Having  now  lost  everything,  La  France  determined  "  to  go  to  the 
English  on  Hudson  Bay." 

17  IO. — He  followed  La  Verandrye's  route  down  Rainy  Lake  and  River  (du  Pluis) — then 
through  Lake  of  the  Woods  (Lac  des  Bois,  also  des  lies),  reached,  by  way  of  River 
Winnipeg,  the  Lake  of  the  same  name,  and  on  its  banks  joined  Cris  or  Chris- 
tinaux  (Cree)  Indians,  and  tells  of  a  flat  country  full  of  meadows  on  its  shores. 

17 12. — Visited  Lake  "Winnipegoosis  with  the  Indians.  Turned  now  towards  the'  bay, 
and  passing  Lakes  Du  Siens  and  Cariboux,  reached  Pachegoia.  This  is  the  meet- 
insr  place  of  the  Indians  who  go  down  River  Nelson  to  York  Factory.  April  4, 
one  hundred  canoes  having  been  built  from  the  birch  trees  which  abound  at 
Parhegoia,  the  furs  were  shipped  and  La  France  chosen  captain  of  the  expedi- 
tion, which,  June  20,  arrived  at  York  Factory.  La  France  was  the  first  man 
certainly  known  to  have  followed  the  "watery  way"  through  the  country  from 
Lake  Superior  to  Hudson  Bay. 

[NoTE. — It  is  well-known  that  the  French  Huguenot  traders,  Groselliers  and 
Radisson,  claimed  to  have  discovered  Hudson  Bay,  crossing  through  the  country  from 
Lake  Superior  to  Hudson  Bay,  before  1670,  the  year  in  which  the  Hudson's  Bay  Company 
was  formed.  There  is  no  certainty  as  to  their  expedition  !] 

(3)  SAMUEL  HEARNE.    ("The  Mungo  Park  of  Canada.") 

The  Hudson's  Bay  Company  had  for  a  hundred  years  clung  to  the  coast.  Their 
connections  were  with  bands  of  Indians  living  in  the  interior,  so  far  west  as  Athabasca 
and  the  Saskatchewan,  who  came  with  their  furs  every  year  to  the  sea  coast.  The  North- 
West  Company  of  Montreal  was  penetrating  the  country,  whence  their  trade  came,  and 
they  found  it  necessary  to  extend  their  explorations  to  the  interior,  and  built  posts  at 
leading  points.  The  man  who  took  chief  part  in  this  inland  enterprise  was  Samuel 
Hearne,  an  officer  of  the  Hudson's  Bay  Company. 

1769. — The  explorer  was  provided  with  an  escort,  with  astronomical  and  other  instru- 
ments, and  with  instruments  from  Moses  Norton,  Governor  of  Prince  of  "Wales 
Fort.  His  orders  were,  in  passing  through  the  country,  to  cultivate  friendly  rela- 
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tions  with  the  several  tribes,  and  "  to  smoke  your  calumet  of  peace  with  their 
leaders,  in  order  to  establish  a  friendship  with  them."  He  was  to  seek  the  Copper- 
•  mine  Eiver.     "If,"  say  the  instructions,  "the  said  river  be  likely  to  be  of  any 

utility,  take  possession  of  it  on  behalf  of  the  Hudson's  Bay  Company,'1  by  cutting 
your  name  on  some  of  the  rocks,  and  also  the  date  of  the  year,  month,  etc. 
Nov.  6. — Hearne  set  out  from  the  mouth  of  Churchill  River,  with  a  salute  of  seven 
guns  from  Prince  of  "Wales  Fort,  and,  Dec.  11,  after  continual  desertions  of  his 
men,  and  dastardly  conduct  on  the  part  of  his  guides,  arrived  at  the  fort,  having 
gone  inland  some  two  hundred  miles. 

177O. — Feb.  23,  Hearne  began  a  second  voyage.  On  this  expedition  he  reached  a  point 
five  hundred  miles  inland,  but  his  chief  astronomical  instrument  was  broken  by 
an  accident,  and  he  returned  to  the  coast  in  November. 

On  Dec.  7  of  this  year,  the  third  voyage  was  undertaken,  but  this  time  with  no 
firing  of  cannon.  Making  slow  progress  in  winter,  a  rendezvous  was  reached 
by  the  explorer  and  several  hundred  Indians,  and  a  dash  made  across  the  barren 
lands,  and  the  Coppermine  River  reached. 

1771. — July  18. — At  this  date,  Hearne  reached  the  mouth  of  the  Coppermine,  and  looked 
out  upon  the  Arctic  Ocean — its  discoverer.  His  scientific  knowledge  was  so 
defective  that  he  fixed  the  mouth  of  the  Coppermine  at  71"  N.  instead  of  67"  48'. 

1774. — Hearue  built  Fort  Cumberland  on  the  Saskatchewan. 

(4)  SIR  ALEXANDER  MACKENZIE. 

Mackenzie  was  a  young  Scotchman,  who  came  to  Canada  as  a  boy,  entered  the  fur 
trade,  and  became  a  trader  among  the  Nor'-Westers.  At  this  date  he  was  in  pursuit  of 
furs  at  Fort  Chippewyan,  on  Lake  Athabasca.  His  Company  being  rivals  of  the  Hudson's 
Bay  Company,  he  was  stimulated  by  Heame's  discovery. 

1789. — June. — He  started  with  four  canoes,  maimed  by  French  Canadians  and  Indians. 
At  the  end  of  July,  after  stirring  adventures  with  strange  Indians,  and  annoy- 
ances from  his  own  party,  Mackenzie  reached  the  Arctic  Sea  by  way  of  the  river 
bearing  his  name. 

1791. — Mackenzie  spent  this  year  in  Great  Britain,  having  found,  on  his  first  voyage,  the 
necessity  for  greater  mathematical  knowledge. 

1793 — Oct.— Mackenzie  left  Fort  Chippewyan,  and  started  up  Peace  River  to  cross  the 
Rocky  Mountains,  and  reach  the  Western  Sea.  He  wintered  on  Peace  River, 
trading  for  furs,  and  experiencing  the  warm  Chinook  winds  coming  through  the 

t  Peace  River  pass,  thought  the  "Western  Sea  very  near. 

793. — In  early  spring  the  explorer  went  on  his  way,  ascending  Peace  River.  Upon 
July  22,  the  daring  traveller,  after  almost  unimaginable  hardships,  reached  the 
Pacific  Ocean,  and  inscribed  on  the  face  of  a  rock :  "  Alexander  Mackenzie,  from 
Canada  by  land,  22nd  July,  1793."  This  was  the  first  crossing  of  North  America, 
north  of  Mexico,  by  the  white  man. 
Sec.  II.,  1886.  13. 


98  GEOEGE  BRYCE  :  OUTLINES  OP 

(5)  Three  Great  American  Expeditions.— The  American  Government,  during  the  first 
quarter  of  this  century,  sent  out  three  important  expeditions,  all  connected  with  the  settle- 
ment of  the  boundary  line  between  the  newly-acquired  territory  of  Louisiana  and  the 
British  possessions.  The  undefined  territory  of  Louisiana  was  annexed  to  the  United 
States  in  1803. 

I.  LEWIS  AND  CLARK. 

The  object  of  this  expedition  was  to  explore  the  Missouri  country,  and  cross  the 
Rocky  Mountains  to  the  Pacific  Coast. 

INO-i May  14.— Captains  Lewis  and  Clarke,  of  the  Army  of  the  United  States,  with 

twenty  or  thirty  soldiers  and  a  dozen  voyageurs,  entered  the  mouth  of  the 
Missouri.  By  November,  the  oxpeditiou,  having  travelled  some  sixteen  hundred 
miles,  reached  the  country  of  the  Maudans.  who  are  dwellers  underground,  cul- 
tivate the  soil,  and  make  pottery.  [A  remnant  still  survives.  They  have  been 
called  the  "  white-bearded  Sioux."]  The  explorers  were  here  visited  by  British 
traders  from  Souris  River. 

I.so.l Aug.  18. — The  head  waters  of  the  Missouri,   three  thousand  miles  from  the 

mouth,  were  rea<-hed.  Horses  were  got,  and  after  traversing  for  sixty  miles 
through  the  mountains,  a  most  difficult  country,  a  navigable  river,  the  Lewis, 
so  called  from  the  commander,  was  descended  by  canoes  and  the  Columbia 
gained.  They  thus  reached,  on  Nov.  15,  the  Pacific  Ocean,  by  way  of  the 
Columbia  River.  Here  they  spent  the  winter  in  Fort  Clatsop. 

|so<> — March  23.— The  return  journey  was  begun,  one  party  ascending  Clarke  River. 
On  Sept.  23,  the  reunited  party  arrived  at  St.  Louis,  fired  a  salute,  and  going  on 
shore,  received  a  most  hearty  and  hospitable  welcome  from  the  "  whole  village." 

II.  LIEUT.  ZEBULON  M.  PIKE. 

iso.l. — Aug.  9. — Lieut.  Pike,  of  the  U.  S.  Army,  with  twenty  soldiers,  left  St.  Louis  to 
ascend  the  Mississippi  to  find  its  sources.  Sept.  4,  Prairie  du  Chieu  was  reached. 
Oct.  1,  the  party  left  the  Falls  of  St.  Anthony. 

18O6.— Feb.  1.— The  expedition  had  arrived  at  Otter  Tail,  Bed  Cedar,  Red  Lake,  etc. 
"The  country,"  says  Pike,  has  the  appearance  of  " an  impenetrable  morass  or 
boundless  savannah."  On  the  13th,  the  latitude  of  the  source  of  the  Mississippi 
was  found  to  be  47°  42'  40".  David  Thompson,  the  astronomer  of  the  North- 
West  Company,  had,  in  1*798,  taken  the  same  observation  and  made  it  47°  38'. 
Lieut.  Pike,  having  descended  the  Mississippi,  arrived  at  St.  Louis  April  30. 

[NOTE. — Lieut.  Pike  took  part  in  the  war  between  Canada  and  the  United  States,  as 
Major  Pike.  He  was,  unfortunately,  killed  by  the  blowing  up  of  a  magazine  at  York, 
being  struck  in  the  breast  by7a  heavy  stone,  April,  1813.] 
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III.  MAJOR  S.  H.  LONG. 

1S23. — It  was  determined  by  the  American  Government  to  explore  St.  Peter  Eiver,  and 
"  the  country  situated  on  the  northern  boundary  of  the  United  States,  between 
the  Eed  Eiver  of  Hudson's  Bay  and  Lake  Superior." 

On  April  30  a  party,  under  Major  Long,  with  W.  H.  Keating,  geologist  and  historio- 
grapher, left  Philadelphia,  passed  through  the  country  to  Ohio,  and  thence  went 
to  Prairie  du  Chieu  on  the  Mississippi. 

On  July  6  they  arrived  at  St.  Anthony  Falls,  leaving  Lake  Travers,  which  the  Indians 
call  Otter  Tail,  on  the  26th.  This  lake  is  one  of  the  sources  of  the  Mississippi 
and  of  Eed  Eiver.  On  Aug.  8,  the  flag  of  the  United  States  was  hoisted  on 
an  oak  post  at  Pembina,  on  the  boundary  line,  49"  N.  On  the  north  side  of  the 
post  were  letters,  G.  B.,  and  on  the  south,  U.  S. 
The  intention  of  the  explorers  had  been  to  follow  the  boundary  to  Lake  Superior,  but 

dense  swamps  rendered  this  impossible. 

On  the  9th,  the  expedition  left  Pembiua  to  descend  Eed  Eiver.  They  reached  Fort 
Douglas,  the  centre  of  Selkirk  Colony,  and  site  of  present  city  of  Winnipeg,  on 
the  llth,  leaving  on  the  17th  to  descend  Red  Kiver.  On  the  19th,  Eed  Eiver 
having  been  left  behind,  and  Lake  Winnipeg  crossed,  the  party  arrived  at  the 
mouth  of  Winnipeg  Eiver.  On  the  2oth  they  gained  the  head  of  Winnipeg 
Eiver.  They  crossed  on  the  28th  the  Lake  of  the  Woods  and  entered  the  mouth 
of  Eainy  Eiver,  gaining  Fort  William,  on  Lake  Superior,  by  S«-pt.  13,  thus 
making  eight  hundred  and  twenty  miles  in  twenty-seven  days.  The  party  left 
Sault  Ste.  Marie,  Oct.  3  ;  descended  Lakes  Huron,  St.  Glair  and  Erie  ;  entered  Erie 
Canal,  and  having  reached  Albany,  proceeded  homeward.  The  expedition 
reached  Philadelphia  on  the  26th,  having  accomplished  this  marvellous  voyage 
in  less  than  six  months. 


(6)  SIR  JOHN  FRANKLIN. 

One  of  the  first  efforts  to  explore  the  country  to  the  north  of  Eupert's  Land  was 
begun  by  Capt.  John  Franklin.  He  was  accompanied  by  Dr.  Eichardson,  surgeon  of  the 
Eoyal  Navy,  and  Mr.  George  Back,  both  of  whom  afterwards  commanded  important 
expeditions. 

1819. — May  23. — The  party  embarked  in  the  Hudson's  Bay  Company  ship  "  Prince  of 
Wales "  at  Gravesend.     Capt.  Franklin,  before  leaving  England,  had  conferred 
with  Sir  Alexander  Mackenzie,  the  veteran  explorer. 
Aug.  30. — "  Prince  of  Wales  "  arrived  at  York  Factory. 

. — Jan.   1*7. — Having  come   inland,  the  party   reached  Fort    Cumberland,    on    the 

Saskatchewan,  690  miles  from  York. 

On  March  26,  Dr.  Eichardson  having  remained  at  Cumberland  House,  Capt.  Franklin 
and'Back  arrived  at  Fort  Chippewyan,  857  miles  from  Cumberland.  Dr.  Eichard- 
son overtook  the  party  here  on  July  13,  and  on  the  18th  the  party  left  Fort 
Chippewyan  for  the  Polar  Sea.  On  Oct.  6  the  party  entered  the  winter  quarters 
they  had  built,  calling  them  "  Fort  Enterprise." 
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istii. — The  expedition  left  Fort  Enterprise  June  14  to  go  to  the  Coppermine,  and  thence 
to  the  Polar  Sea.  They  reached  the  mouth  of  the  Coppermine  July  18,  and  found 
it  to  be  67"  47'  50",  thus  correct  ing  Hearne's  mistake.  On  the  21st,  the  expedition 
started  to  coast  the  Arctic  or  Polar  Sea  to  the  east;  and  on  Aug.  16,  after  a 
journey  along  a  very  indented  coast  of  555  geographical  miles,  for  6£°,  reached 
Cape  Turuagain.  From  this  point,  the  expedition  started  back  over  barren 
grounds.  They  endured  much  suffering,  living  chiefly  on  "tripe  de  roche" 
(Cladonis  rangiferina),  and  on  Labrador  tea  (Ledum  palustre),  eating  bits  of  burnt 
leather.  Fort  Enterprise  was  reached,  but  was  desolate.  Party  wintered  at 
Moose  Deer  Island. 

istiii. — May  26. — They  left  their  wintering  place,  where  five  months  had  been  spent. 
On  the  return  journey  Fort  Chippewyan  was  left  behind  on  June  5.  The  party 
ai  rived  at  Norway  House  July  4.  Here  the  greater  number  of  the  men  of  the 
expedition  were  sent  to  Montreal,  with  orders  on  the  Hudson's  Bay  Company  for 
their  payment.  On  the  14th,  Capt.  Franklin  arrived  at  York  Factory,  and  was 
received  with  much  kindness  by  Governor  Simpson  and  Mr.  McTavish,  repre- 
sentatives of  the  two  companies — Hudson's  Bay  and  North- West — which  had 
united  in  the  preceding  year. 

(7)  CAPTAINS  JOHN  FRANKLIN  AND  JOHN  RICHARDSON.  (Second  Overland  Journey,  1825-7.) 
This  journey  was  undertaken  by  Capt.  Franklin.    In  his  party  were  Dr.  Richardson 

and  Lieut.  Back,  his  former  companions,  and  Mr.  Kendall.     The  object  of  the  expedition 

was  to  explore  the  coast  of  the  Polar  Sea. 

I  svi.l. — July  25. — Tho  party  left  Fort  Chippewyan  to  descend  the  Mackenzie  River.  They 
went  into  winter  quarters  in  September  at  the  fort  they  had  built,  called  "  Fort 
Franklin,"  at  the  entrance  to  the  Great  Bear  Lake. 

!•*»-«». — July  4. — Tlie  party  divides.  The  western  party,  under  FEANKUN,  with  LIEUT. 
BACK,  left  Point  Separation  in  the  "  Lion  "  and  "  Release."  They  reached  the 
mouth  of  the  Mackenzie,  and  coasted  up  the  western  shore  of  the  Polar  Sea. 
Though  desiring  to  reach  the  Icy  Cape  of  Capt.  Cook,  in  longitude  161°  W.,  the 
party  was  not  able  to  proceed  further  than  "  Return  Reef,"  which  it  they  gained 
on  Aug.  17.  On  Sept.  21,  they  arrived  at  Fort  Franklin. 

July  4. — RICHARDSON  took  command  of  the  eastern  party  in  boats  "  Dolphin  "  and 
"  Union."  On  the  10th,  they  arrived  at  mouth  of  Mackenzie  River,  and  on  Aug. 
8,  by  coasting  the  Polar  Sea,  they  reached  the  mouth  of  the  Coppermine.  Having 
ascended  the  Coppermine  River,  or  crossed  Great  Bear  Lake,  they  arrived  at  Fort 
Franklin,  before  Franklin,  on  Sept.  1. 

1*27. — April  12. — Party  arrived  at  Fort  Chippewyan.  On  Sept.  29,  Franklin  and 
Richardson  reached  London. 

(8)  CAPT.  GEORGE  BACK. 

In  the  year  1829,  the  well-known  navigator,  Sir  John  Ross,  had  gone,  by  ship,  to 
seek  the  North- West  passage.     His  absence  lor  three  years  caused  alarm.     The  British 
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Government,  City  of  London,  Royal  Geographical  Society,  and  many  private  subscribers 
contributed  to  send  an  expedition  for  the  rescue  of  the  gallant  captain.  The  command 
was  given  to  Capt.  Back,  who  had  accompanied  Franklin  on  his  first  and  second  expedi- 
tions, of  1819  and  1825. 

I  s:;:5. — The  expedition  left  England  in  February.  The  route  taken  was  by  New  York, 
overland  to  Montreal,  thence  by  voyageur's  route  up  the  Ottawa  and  the  Upper 
Lakes,  from  Fort  William  to  Lake  Winnipeg,  Norway  House.  Here  another  start 
was  made  up  the  Saskatchewan,  to  Portage  La  Loche,  and  the  journey  continued 
northward.  On  July  29,  Fort  Chippewyau,  on  Lake  Athabasca,  was  reached. 
Here  the  real  work  of  exploration  began.  The  Indians  discouraged  the  party 
greatly  by  their  dismal  account  of  the  route. 

Aug.  11,  Back,  with  five  men  in  his  canoe,  started  for  the  Arctic  Sea.  He  was 
followed  by  A.  R.  McLeod,  an  enterprising  officer  of  the  Hudson's  Bay  Company, 
with  his  men.  The  route  was  by  way  of  the  Great  Fish  River,  going  out  of  the 
eastern  extremity  of  the  Great  Stone  Lake. 

1834. — The  party  spent  this  winter  of  1833-4  in  buildings  they  had  erected,  called  "  Fort 
Reliance."  After  many  adventures,  the  estuary  of  the  Fish  or  Back  River  was 
reached  about  latitude  68°  N. 

1835. — March  21. — Capt.  Back  began  his  return  voyage  and  passed  by  way  of  Chippe- 
wyan  homewards,  reaching  Norway  House,  June  24.  He  had,  while  in  the  far 
north,  received  letters  telling  him  that  Sir  John  Ross  had  returned  safely  in  1833 
to  Great  Britain,  having  been  rescued  by  the  crew  of  a  whaler. 

(9)  THOMAS  SIMPSON.     (Simpson  and  Dense 's  Explorations.) 

This  expedition  was  undertaken  by  the  Hudson's  Bay  Company,  for  the  purpose  of 
discovering  the  north-east  coast  of  America.  Dease  was  the  senior  officer,  and  had  accom- 
panied Franklin,  though  Thomas  Simpson,  a  relative  of  Sir  George  Simpson,  has  received 
most  notice. 

1837. — On  June  1,  Simpson  and  Dease's  party  carried  in  two  seaboats,  named  "  Castor  " 
and  "Pollux,"  and  a  bateau  called  "Goliath,"  left  Fort  Chippewyan  to  descend 
the  Mackenzie  River.  On  July  6,  the  Arctic  Ocean  burst  on  the  view  of  the 
expedition,  and  was  saluted  with  joyous  cheers.  As  they  journeyed  coasting 
the  ocean,  Return  Reef  was  reached  on  the  23rd,  and  the  party  arrived  at 
Boat  Extreme  on  the  30th.  On  foot  from  Boat  Extreme,  Point  Barren  was  visited 
Aug.  3,  the  western  point  which  their  instructions  covered.  They  saw  this 
point  with  emotion,  21°  west  of  the  mouth  of  Mackenzie  River.  On  the  17th,  they 
reentered  the  mouth  of  the  Mackenzie.  By  ascending  the  Mackenzie,  and 
traversing  Great  Bear  Lake,  their  winter  quarters  were  gained  Sept.  25.  These 
they  called  "  Fort  Confidence." 

1838. — June  6. — They  started  for  Coppermine  River,  reaching  its  mouth  July  2.  On  the 
17th,  they  made  a  second  sea  voyage — now  eastward  from  115°  W.  On  Aug.  25, 
they  discovered  new  land,  erected  a  stone  pillar  and  unfurled  the  Union  Jack 
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in  the  name  of  Great  Britain.     On  Sept.  3,  they  reentered  Coppermine  River. 
On  the  14th,  they  arrived  at  Fort  Confidence  for  winter. 

I  s:t«». — June  15. — Descended  the  Coppermine,  and  in  eighteen  days  emerged  from  its 
mouth.  Aug.  20,  reached  furthest  point  east,  Cape  Britannia,  94°  W.,  having  been 
within  one  hundred  miles  of  the  Magnetic  Pole,  on  Boothia  Felix.  Simpson  and 
Dease  explored  the  Arctic  Coast  for  40° — a  man~ellous  result.  On  Sept.  24,  they 
arrived  at  Fort  Confidence  again. 

I  s  lo. — Feb.  2. — The  party  reached  Fort  Garry.  June  30,  Simpson  desired  to  return  to 
Arctic  Sea,  but,  no  instructions  coming,  started  home,  and  on  the  13th  or  14th, 
was  killed  on  prairies  of  Minnesota,  either  by  half-breeds  or  by  suicide.  Body 
taken  back  to  Red  River  settlement,  and  buried  in  St.  John's  Cemetery, 
Winnipeg. 

(10)  JOHN  RAE,  M.D. 

This  expedition  was  to  follow  up  the  discoverers  of  Simpson  and  Dease,  but  by 
exploring  the  roast  of  Hudson  Bay  and  reaching,  if  possible,  the  Cape  Britannia  of  the 
aforesaid  explorers. 

is  I4». — June   13. — Dr.  Rao,  with  ten  men,  started  in  two  boats,  the  "  North  Pole  "  and 

"  Magnet,"  from  York  Factory. 

July  />,  party  left  Fort  Chun-hill.     On  Sept.  2,  expedition  wintered  in  house  they  had 
built,  which  was  (ailed  "Fort  Hope."     This  was  on  Repulse  Bay. 

IS17. — April  lit. — Reached  Lord  Mayor  Bay,  on  the  north  side  of  Rae  Isthmus,  and  on 
Gulf  of  Boothia,  and  erected  a  monument.  In  May  they  reached  Fort  Hope,  and 
again  sallied  forth  to  coast  the  west  shore  of  Melville  Peninsula.  A  point  was 
reached  within  ten  miles  of  the  Straits  of  Fury  and  Hecla.  June  9,  arrived  at 
Fort  Hope  again.  Aug.  12,  Fort  Hope  left  for  return  to  York  Factory.  Sept.  6, 
party  arrived  at  York  Factory. 

(11)  SIH  JOHN  RICHARDSON.     (Overland  Search  for  Sir  John  Franklin) 

In  1845,  Sir  John  Franklin,  in  the  ships  "Erebus"  and  "Terror,"  with  a  party  of  130, 
had  sailed  away  to  seek  the  North- West  passage.  Two  of  the  expeditions  to  search  for 
the  lost  navigator  were  overland,  or  along  the  coast  of  Rupert's  Land. 

I  sis. — March  25. — Dr.  Richardson,  accompanied  by  Dr.  Rae,  left  England.  Not  less  than 
180  tons  of  pemmican,  made  from  beef  in  England,  was  shipped  to  Rupert's 
Land,  by  way  of  Hudson  Bay,  for  the  use  of  the  expedition.  The  expedition 
proceeded  by  New  York,  Montreal,  the  Ottawa  Canal  route,  the  Upper  Lakes, 
River  and  Lake  Winnipeg,  etc.  July  11,  Fort  Chippewyan  was  reached.  By 
Aug.  3,  the  mouth  of  the  Mackenzie  River,  on  the  Arctic  Sea,  was  gained. 
During  the  autumn  of  this  year,  the  party  was  not  able  to  reach  the  mouth  of  the 
Coppermine,  along  the  coast.  Having  gained  Back's  Inlet,  the  expedition  made 
across  the  country  for  Coppermine  River,  reached  it,  and,  ascending  it,  came  to 
the  house  already  erected,  to  which  the  name  "  Fort  Confidence  "  had  been  given. 
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. — In  the  summer  of  this  year,  Dr.  Rae  descended  the  Coppermine,  but  found  no 
traces  of  Franklin  on  the  Arctic  Coast.  On  Nov.  6,  Dr.  Richardson  arrived  in 
England. 

[NOTE. — The  Successful  Search  for  Sir  John  Franklin  was  accomplished  by  two  explorers. 
(1)  On  Aug.  15,  1853,  Dr.  Rae  reached  his  old  quarters,  at  Repulse  Bay.  March  31,  1854, 
he  went  on  a  spring  journey.  April  1*7,  arrived  at  Felly  Bay.  This  bay  lies  to  the  west 
of  Simpson  peninsula.  Here  he  got  from  the  Eskimos  the  story  that,  in  1850,  forty  white 
men  had  proceeded  south,  and  that,  afterwards,  their  corpses  had  been  found  on  the  shore. 
He  obtained  from  the  Eskimo,  telescopes,  guns,  watches,  compasses,  silver  spoons  and 
forks,  with  crests  engraved,  silver-headed  walking  stick,  engraven  with  "Sir  John 
Franklin,  K.C.B.,"  Sir  John's  Hanoverian  Order  of  Knighthood.  Dr.  Rae  purchased  a 
number  of  these.*  They  had  been  obtained  by  the  Eskimo  by  trade  from  the  south.  Dr. 
Rae  arrived' in  England,  claimed  the  reward,  and  obtained  a  portion  of  it.  (2)  The  Final 
Settlement  of  the  Question  of  Sir  John's  fate  took  place  in  1859.  Capt.  McClintock,  found 
a  record  left  by  the  party,  at  Point  Victory  to  the  north-west  of  King  William's  Island. 
Sir  John  Franklin  had  died  June  11,  184*7.  The  ships,  the  "Terror  "  and  "Erebus  "  were 
deserted  April  22,  1848,  having  been  beset  since  1846.] 

(12)  VISCOUNT  MILTON  AND  DR.  CHEADLE. 

This  journey  is  usually  called  "  The  North- West  Passage  by  Land."  The  book  by 
Milton  and  Cheadle  is  charming  in  style. 

1862. — July  18. — The  explorers  reached  the  Hudson's  Bay  Company  port,  Georgetown, 
in  Minnesota,  some  200  miles  of  the  boundary,  a  memorial  of  the  Company's 
original  claim.  From  Georgetown,  the  party  took  canoes  and  descended  Red 
River  to  Fort  Garry.  Aug.  23,  much  interested  in  the  Red  River  settlement,  they 
went  west,  over  the  prairies,  with  a  brigade  of  carts.  This  was  the  typical  mode 
of  prairie  travel.  Sept.  26,  the  travellers  determined  to  winter  550  miles 
north-west  of  Fort  Garry.  They  built  a  winter  camp,  which  they  called  "  La 
Belle  Prairie." 

1863. — April  3. — The  party  left  camp  to  proceed  westward.  Forts  Pitt  and  Edmonton 
were  passed.  June  29,  Jasper  House  was  gained  in  the  foothills  of  the  Rocky 
Mountains.  The  party  passed  on  through  the  Yellow  Head  (Tete  Jaune)  Pass. 
July  18,  the  explorers  here  ferried  across  the  head-waters  of  Fraser  River,  near 
Tete  Jaune  Cache.  Passing  southward,  Thompson  River  was  reached.  The  road 
was  here  lost,  and  hardships,  almost  incredible,  were,  endured,  after  which  they 
arrived  at  Kamloops  on  the  Thompson.  After  resting,  the  journey  was  resumed, 
the  Fraser  was  reached,  and  Yale,  and  New  Westminster  and  Victoria  visited. 
Again  ascending  the  Fraser,  far  up  its  course,  the  mines  at  Cariboo  were  explored. 
On  Dec.  24,  the  party  left  Victoria,  B.C.,  for  Britain. 

(13)  SANDFORD  FLEMING. 

This  journey  belongs  to  the  period, of  Confederation,  rather  than  to  that  of  Rupert's 
Land,  and  yet,  in  1872,  when  it  took  place,  Rupert's  Land  had  hardly  changed  in  any 
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respect.  Principal  Grant,  as  secretary  of  the  expedition,  well  describes  its  progress.  It 
differed  in  route  from  that  of  Milton  and  Cheadle,  only  in  that  it  was  conducted  from 
"  ocean  to  ocean  "  through  Canadian  Territory. 

It  may  be  said  really  to  have  begun  at  the  mouth  of  the  Kaministiquia,  on  Lake 
Superior.  It  followed  the  old  canoe  route  by  Rainy  Lake  and  River,  but  left  Lake  of  the 
"Woods,  not  by  Winnipeg  River,  but  at  the  North- West  angle,  and  thence  proceeded  to 
Fort  Garry  by  the  Dawson  Road.  The  writer  met  the  party  at  Fort  Garry  early  in 
August,  1872. 

The  route  from  Fort  Garry  westward  was  that  of  Milton  and  Cheadle.  On  their 
returns  journey  the  party  left  Esquimalt,  in  Vancouver  Island,  Oct.  14,  to  travel  by  way 
of  the  Pacific  Coast  steamer  and  Union  Pacific  Railway.  This  journey  may  be  looked  upon 
as  the  precursor  of  our  Canadian  Pacific  Railway,  though  a  more  southerly  route,  and 
another  pass  has  been  followed  by  that  great  national  line. 


F. 

Results  Achieved. 

1.  La  Verandryt-  and  his  immediate  successors  discovered  and  explored  all  the  great 
rivers  of  the  fertile  portion  of  the  Canadian  Northwest. 

2.  La  France  first  led  the  way  from  Lake  Superior  to  Hudson  Bay. 

3.  Hearne  discovered  the  Coppermine  River,  the  Arctic  Sea,  and  was  the  Hudson's 
Bay  Company's  pathfinder  to  the  interior. 

4.  Mackenzie  discovered  Mackenzie  River,  the  Arctic  Sea,  and  first  crossed  the  Rocky 
Mountains  to  the  Pacific  Ocean,  north  of  Mexico. 

").  Pike  discovered  the  sources  of  the  Mississippi.  Lewis  and  Clark  gave  ground  for 
claims  of  country  on  Columbia  River  by  the.  United  States,  explored  the  Missouri,  and 
discovered  rivers  on  the  Pacific  slope.  Long  established  the  boundary  of  49'  N.,  and  made 
a  remarkably  rapid  journey. 

6.  Franklin,  Richardson,  Back,  Simpson,  Dease  and  Rae  may  be  said  to  have  explored, 
outlined  and  named  the  whole  coast  of  the  Arctic  ocean  from  Point  Barren  to  Hudson  Bay. 
Their  names  are  all  attached  to  rivers,  straits  or  capes  discovered  by  them.     Their  voyages 
are  marvels  of  endurance  and  skill.     Richardson  and  Rae  were  celebrated  for  their  search 
for  Franklin. 

7.  Milton  and  Cheadle  accomplished  their  voyage  with  great  tact,  and  their  delightful 
book  hss  been  the  thesaurus  from  which  many  of  their  successors  have  drawn. 

8.  Mr.  Sandford  Fleming's  journey  was  the  preliminary  exploration  for  the  Canadian 
Pacific  Railway. 
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V.—  T7ie  Lost  Ailanti*. 


By  DANIEL  WILSON,  LL.D.,  F.R.S.E.,  Presideut  of  University  College,  Torouto. 


(Read  May  L'8, 1886.) 

The  legend  of  Atlantis,  an  island-continent  lying  in  the  Atlantic  Ocean  over  against 
the  pillars  of  Hercules,  which,  after  long  being  the  seat  of  a  powerful  empire,  was 
eugulphed  in  the  sea,  has  been  made  the  basis  of  many  extravagant  speculations.  The 
story  is  recorded  in  the  "Timicus  "  and,  with  many  fanciful  amplifications,  in  the  "  Critias" 
of  Plato.  According  to  the  dialogues,  as  reproduced  there,  Critias  repeats  to  Socrates  a 
story  told  him  by  his  grandfather,  then  an  old  man  of  ninety,  when  he  himself  was  not  more 
than  ten  years  of  age.  According  to  this  narrative,  Solon  visited  the  city  of  Sais,  at  the 
head  of  the  Egyptian  delta,  and  there  learned  from  the  priests  of  the  ancient  empire  of 
Atlantis,  and  of  its  overthrow  by  a  convulsion  of  nature.  "  No  one,"  says  1'rofessor  Jowett, 
in  his  critical  edition  of  "The  Dialogues  of  Plato,"  "knew  better  than  Plato  how  to 
invent  '  anoble  lie  ';  "  and  he,  unhesitatingly,  pronounces  the  whole  narrative  a  fabrication. 
The  world,  like  a  child,  has  readily,  and  for  the  most  part,  unhesitatingly  accepted  the 
tale  of  the  Island  of  Atlantis."  But  to  the  critical  editor,  this  reception  furnishes  only  an 
illustration  of  popular  credulity,  showing  how  the  chance  word  of  a  poet  or  philosopher 
may  give  rise  to  endless  historical  or  religious  speculation.  In  the  "  Critias,"  the  legendary 
tale  is  unquestionably  expanded  into  details  of  no  possible  historical  significance  or  genuine 
antiquity.  But  it  is  not  without  reason,  that  men  like  Humboldt  have  recognised  in  Un- 
original legend  the  possible  vestige  of  a  widely  spread  tradition  of  earliest  times.  In  this 
respect,  at  any  rate,  I  purpose  here  to  review  it. 

It  is  to  be  noted  that  even  in  the  time  of  Socrates,  and  indeed  of  the  elder  Critias,  this 
Atlantis  was  referred  to  as  the  vague  and  inconsistent  tradition  of  a  remote  past ;  though 
not  more  inconsistent  than  much  else  which  the  cultured  Greeks  were  accustomed  to 
receive.  Mr.  Hyde  Clarke,  in  an  "  Examination  of  the  Legend,"  printed  in  the  Transac- 
tions of  the  Royal  Historical  Society,  arrives  at  the  conclusion  that  Atlantis  was  the  name 
of  the  King,  rather  than  of  the  Dominion.  But  king  and  kingdom  have  ever  been  liable 
to  be  referred  to  under  a  common  designation.  According  to  the  account  in  the  "  Timoeus," 
Atlantis  was  a  continent  lying  over  against  the  pillars  of  Hercules,  greater  in  extent  than 
Libya  and  Asia  combined ;  the  highway  to  other  .islands,  and  to  a  great  ocean,  of  which 
the  Mediterranean  Sea  was  a  mere  harbour.  But  in  the  vagueness  of  all  geographical 
knowledge  in  the  days  of  Socrates  and  of  Plato,  this  Atlantic  domain  is  confused  with 
some  Iberian  or  western  African  power,  which  is  stated  to  have  been  arrayed  against 
Egypt,  Hellas,  and  all  the  countries  bordering  on  the  Mediterranean  Sea.  The  knowledge 
even  of  the  western  Mediterranean  was  then  very  imperfect ;  and,  to  the  ancient  Greek, 
the  West  was  a  region  of  vague  mystery  which  sufficed  for  the  localisation  of  all  his 
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fondest  imaginings.  There,  on  the  far  horizon,  Homer  pictured  the  Elysian  plain,  where, 
under  a  serene  sky,  the  favourites  of  Zeus  enjoyed  eternal  felicity ;  Hesiod  assigned  the 
abode  of  departed  heroes  to  the  Happy  Isles  beyond  the  western  waters  that  engirdled 
Europe ;  and  Seneca  foretold  that  that  mysterious  ocean  would  yet  disclose  an  unknown 
world  which  it  then  kept  concealed.  To  Ihe  ancients,  Elysium  ever  lay  beyond  the 
setting  sun ;  and  the  Hesperia  of  the  Greeks,  as  their  geographical  knowledge  increased, 
continued  to  recede  before  them  into  the  unexplored  west. 

In  the  youth  of  all  nations,  the  poet  and  historian  are  one  ;  and,  according  to  the  tale 
of  the  elder  Critias,  the  legend  of  Atlantis  was  derived  from  a  poetic  chronicle  of  Solon, 
whom  he  pronounced  to  have  been  one  of  the  best  of  poets,  as  well  as  the  wisest  of  men. 
The  elements  of  oral  tradition  are  aptly  set  forth  in  the  dialogue  which  Plato  puts  into  the 
mouth  of  Tinui-us  of  Locris,  a  Pythagorean  philosopher.  Solon  is  affirmed  to  have  told  the 
tale  to  his  personal  friend,  Dropidas,  the  great  grandfather  of  Critias,  who  repeated  it  to  his 
sou  ;  and  he,  eighty  years  thereafter,  in  extreme  old  age,  told  it  to  his  grandson,  a  boy  of 
ten,  whose  narrative,  reproduced  in  mature  years,  we  are  supposed  to  read  in  the  dialogue 
of  the  "Timanis."  Even  these  are  but  the  later  links  in  the  traditionary  catena.  Solon 
himself  visited  Sais,  a  city  of  the  Egyptian  Delta,  under  the  protection  of  the  goddess,  Neith 
or  Athene.  There,  when  in  converse  with  the  Egyptian  priests,  he  learned,  for  the  first 
time,  rightly  to  appreciate  how  ignorant  of  antiquity  he  and  his  countrymen  were.  "0 
Solon,  Solon,"  said  an  aged  priest  to  him,  "  you  Hellenes  are  ever  young,  and  there  is  no 
old  man  who  is  a  Hellene ;  there  is  no  opinion  or  tradition  of  knowledge  among  you 
which  is  white  with  age."  Solon  had  told  them  the  mythical  tales  of  Phoroueus  and 
Niobe,  and  of  Deucalion  and  Pyrrha,  and  had  attempted  to  reckon  the  interval  by  genera- 
tions since  the  great  deluge.  But  the  priest  of  Sais  replied  to  this  that  such  Hellenic 
annals  were  children's  stories.  Their  memory  went  back  but  a  little  way,  and  recalled 
only  the  latest  of  the  great  convulsions  of  nature,  by  which  revolutions  in  past  ages 
had  been  wrought:  "the  memory  of  them  is  lost,  because  there  was  no  written  voice 
among  you."  And  so  the  venerable  priest  undertook  to  tell  him  of  the  social  life  and 
condition  of  the  primitive  Athenians  nine  thousand  years  before.  It  is  among  the  events 
of  this  older  era  that  the  overthrow  of  Atlantis  is  told — a  story  already  "  white  with 
age  "  in  the  time  of  Socrates,  three  thousand  four  hundred  years  ago.  The  warriors  of 
Athens,  in  that  elder  time,  were  a  distinct  caste ;  and  when  the  vast  power  of  Atlantis 
was  marshalled  against  the  Mediterranean  nations,  Athens  bravely  repelled  the  invader, 
and  gave  liberty  to  the  nations  whose  safety  had  been  imperilled  ;  but  in  the  convulsion 
that  followed,  in  which  the  island-continent  was  engulphed  in  the  ocean,  the  warrior  race 
of  Athens  also  perished. 

The  story,  as  it  thus  reaches  us,  is  one  of  the  vaguest  of  popular  legends,  and  has  been 
transmitted  to  modern  times  in  the  most  obscure  of  all  the  writings  of  Plato.  Nevertheless, 
there  is  nothing  improbable  in  the  idea  that  it  rests  on  some  historic  basis,  in  which  the 
tradition  of  the  fall  of  an  Iberian,  or  other  aggressive  power  in  the  western  Mediterranean, 
is  mingled  with  other,  and  equally  vague  traditions  of  intercourse  with  a  vast  continent 
lying  beyond  the  pillars  of  Hercules.  Mr.  Hyde  Clarke,  in  his  "  Khita  and  Khita-Peruvian 
Epoch,"  draws  attention  to  the  ancient  system  of  geography,  alluded  to  by  various  early 
writers,  and  notably  mentioned  by  Crates  of  Pergamos,  B.C.  160,  which  treated  of  the 
Four  "Worlds.  This,  he  connects  with  the  statement,  by  Mr.  George  Smith,  derived  from 
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the  cuneiform  interpretations,  that  Agu,  an  ancient  king  of  Babylonia,  called  himself 
"  King  of  the  Four  Races."  He  also,  assigns  to  it  a  relation  with  others,  including  its  Inca 
equivalent  of  Tavintinsuzu,  the  Empire  of  the  Four  Quarters  of  the  "World.  But  the  extrava- 
gance of  regal  titles  has  been  the  same  in  widely  diverse  ages;  so  that  much  caution  is 
necessary  before  they  can  be  made  a  safe  basis  for  comprehensive  generalisations.  Four 
kings  made  war  against  five,  in  the  vale  of  Siddim  ;  and  when  Lot  was  despoiled  and  taken 
captive  by  Chederlaomer,  King  of  Elam,  Tidal,  King  of  Nations,  and  other  regal  allies, 
Abraham,  with  no  further  aid  than  that  of  his  trained  servants,  born  in  his  house,  three 
hundred  and  eighteen  in  all,  smote  their  combined  hosts,  and  recovered  the  captives  and 
the  spoil.  Here,  at  least,  it  is  obvious  that  "the  King  of  Nations  "  was  somewhat  on  a  par 
with  one  of  the  six  vassal  kings  who  rowed  King  Edgar  on  the  Eiver  Dee.  Certainly, 
within  any  early  period  of  authentic  history,  the  conceptions  of  the  known  world  were 
reduced  within  narrow  bounds ;  and  it  would  be  a  very  comprehensive  deduction  from 
such  slight  premises  as  the  legend  supplies,  to  refer  it  to  an  age  of  accurate  geographical 
knowledge  in  which  the  western  hemisphere  was  known  as  one  of  four  worlds,  or  con- 
tinents. When  the  Scottish  poet,  Dunbar,  wrote  of  America,  twenty  years  after  the  voyage 
of  Columbus,  he  only  knew  of  it  as  "  the  new-found  isle." 

The  opinion,  universally  favoured  in  the  infancy  of  physical  science,  of  the  recurrence 
of  convulsions  of  nature,  whereby  nations  were  revolutionised,  and  vast  empires  destroyed 
by  fire,  or  engulphed  in  the  ocean,  revived  with  the  theories  of  cataclysmic  phenomena  in 
the  earlier  speculations  of  modern  geology  ;  and  has  even  now  its  advocates  among  writers 
who  have  given  little  heed  to  the  concurrent  opinion  of  later  scientific,  authorities.  Among 
the  most  zealous  advocates  of  the  idea  of  a  submerged  Atlantic  continent,  the  seat  of  a 
civilisation  older  than  that  of  Europe,  or  of  the  old  East,  was  the  late  Abbe  Brasseur  de 
Bourbourg.  As  an  indefatigable  and  enthusiastic  investigator,  he.  occupies  a  place  in  the 
history  of  American  archaeology  somewhat  akin  to  that  of  his  fellow-countryman,  M 
Boucher  de  Perthes,  in  relation  to  the  pakcoutological  disclosures  of  Europe.  He  had  the 
undoubted  merit  of  first  drawing  the  attention  of  the  learned  world  to  the  native  tran- 
scripts of  Maya  records,  the  full  value  of  which  is  only  now  being  adequately  recognised. 
His  "  Histoire  des  Nations  Civilisees"  aims  at  demonstrating  from  their  religious  myths 
and  historical  traditions  the  existence  of  a  self-originated  civilisation.  In  his  subsequent 
"  Quatre  Letters  sur  le  Mexique,"  the  Abbe  adopted,  in  the  most  literal  form,  the  venerable 
legend  of  Atlantis,  giving  free  rein  to  his  imagination  in  some  very  fanciful  speculations. 
He  calls  into  being,  "  from  the  vasty  deep,"  a  submerged  continent,  or,  rather,  extension 
of  the  present  America,  stretching  eastward,  and  including,  as  he  deems  probable,  the 
Canary  Islands,  and  other  insular  survivals  of  the  imaginary  Atlantis.  Such  speculations 
of  unregulated  zeal  are  unworthy  of  serious  consideration.  But  it  is  not  to  be  wondered  at 
that  the  vague  legend,  so  temptingly  set  forth  in  the  "Timteus,"  should  have  kindled  the 
imaginations  of  a  class  of  theorists,  who,  like  the  enthusiastic  Abbe,  are  restrained  by 
no  doubts  suggested  by  scientific  indications.  So  far  from  geology  lending  the  slightest 
confirmation  to  the  idea  of  an  engulphed  Atlantis,  Professor  "Wyville  Thomson  has  shown, 
in  his  "  Depths  of  the  Sea,"  that  while  oscillations  of  the  land  have  considerably  modified 
the  boundaries  of  the  Atlantic  Ocean,  the  geological  age  of  its  basin  dates  as  far  back,  at  least, 
as  the  later  Secondary  period.  The  study  of  its  animal  life,  as  revealed  in  dredging, 
strongly  confirms  this,  disclosing  an  unbroken  continuity  of  life  on  the  Atlantic  sea-bed 
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from  the  Cretaceous  period  to  the  present  time ;  aiid,  as  Sir  Charles  Lyell  has  pointed  out, 
in  his  "  Principles  of  Geology,"  the  entire  evidence  is  adverse  to  the  idea  that  the  Canaries, 
the  Madeiras,  and  the  Azores,  are  surviving  fragments  of  a  vast  submerged  island,  or 
continuous  area  of  the  adjacent  continent.  There  are,  indeed,  undoubted  indications  of 
volcanic  action  ;  but  they  furnish  evidence  of  local  upheaval,  not  of  the  submergence  of 
extensive  continental  areas. 

Hut  it  is  an  easy,  as  well  as  a  pleasant  pastime,  to  evolve  either  a  camel  or  a  continent 
out  of  the  depths  of  one's  own  inner  consciousness.  To  such  fanciful  speculators,  the  lost 
Atlantis  will  ever  offer  a  tempting  basis  on  which  to  found  their  unsubstantial  creations. 
Mr.  H.  II.  Bancroft,  when  alluding  to  the  subject  in  his  "  Native  Races  of  the  Pacific 
States,"  refers  to  forty-two  different  works  for  notices  and  speculations  concerning  Atlantis. 
The  latest  advocacy  of  the  idea  of  an  actual  island-continent  of  the  mid- Atlantic,  literally 
eugulphed  in  the  ocean,  within  a  period  authentically  embraced  by  historical  tradition,  is 
to  be  found  in  its  most  popular  form  in  Mr.  Ignatius  Donnelly's  "Atlantis,  the  Antedilu- 
vian \Vorld."  By  him,  as  by  Abbe  Brasseur,  the  concurrent  opinions  of  the  highest 
authorities  in  science,  that  the  main  features  of  the  Atlantic  basin,  have  undergone  no 
change  within  any  recent  geological  period,  are  wholly  ignored.  To  those,  therefore,  who 
attach  any  value  to  scientific  evidence,  such  speculations  present  no  serious  claims  on 
their  study.  There  is,  indeed,  an  idea  favoured  by  certain  students  of  science,  who  carry  the 
spirit  of  nationality  into  regions  ordinarily  regarded  as  lying  outside  of  any  sectional  pride, 
that,  geologically  speaking,  America  is  the  older  continent.  It  may  at  least  be  accepted  as 
beyond  dispute,  that  this  continent  and  the  great  Atlantic  basin  intervening  between  it 
and  Europe  are  alike  of  a  geological  antiquity  which  places  the  age  of  either  entirely 
apart  from  all  speculations  affecting  human  history.  But,  such  fancies  are  wholly  super- 
fluous. The  idea  of  intercourse  between  the  Old  and  the  New  "World  prior  to  the  fifteenth 
century,  passed  from  the  region  of  speculation  to  the  domain  of  historical  fact,  when  the 
publication  of  the  "  Antiquitates  Americana;"  and  the  "  Gronland's  Historiske  Mindes- 
ma'rker,"  by  the  antiquaries  of  Copenhagen,  adduced  contemporary  authorities,  and 
indisputably  genuine  runic  inscriptions,  in  proof  of  the  visits  of  the  Northmen  to  Green- 
land and  the  mainland  of  North  America,  before  the  close  of  the  tenth  century. 

The  idea  of  pre-Columbian  intercourse  between  Europe  and  America,  is  thus  no 
novelty.  What  we  have  anew  to  consider  is,  whether,  in  its  wider  aspect,  it  is  more  con- 
sistent with  probability  than  the  revived  notion  of  a  continent  engulphed  in  the  Atlantic 
Ocean  {  The  earliest  students  of  American  antiquities  turned  to  Phoenicia,  Egypt,  or  other 
old-world  centres  of  early  civilisation,  for  the  source  of  Mexican,  Peruvian,  and  Central 
American  art  or  letters  ;  and,  indeed,  so  long  as  the  unity  of  the  human  race  remained 
unquestioned,  some  theory  of  a  common  source  for  the  races  of  the  Old  and  the  New  World 
was  inevitable.  The  idea,  therefore,  that  the  new  world  which  Columbus  revealed, 
was  none  other  than  the  long  lost  Atlantis,  is  one  that  has  probably  suggested  itself 
independently  to  many  minds.  Other  references  to  America  have  been  sought  for  in 
obscure  allusions  of  Herodotus,  Seneca,  Pliny,  and  other  classical  writers,  to  islands  or  con- 
tinents in  the  ocean  which  extended  beyond  the  western  verge  of  the  world  as  known  to 
them.  That  such  allusions  should  be  vague,  was  inevitable.  If  they  had  any  foundation 
in  a  knowledge  by  elder  generations  of  this  western  hemisphere,  the  tradition  had  come 
down  to  them  by  the  oral  transmissions  of  centuries;  while  their  knowledge  of  their  own 
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eastern  hemisphere  was  limited  and  very  imperfect.  "  The  Cassiterides,  from  which  tin  is 
brought  " — assumed  to  be  the  British  Isles, — were  known  to  Herodotus  only  as  uncertainly 
located  islands  of  the  Atlantic  of  which  he  had  no  direct  information.  When  Assur- 
yuchurabal,  the  founder  of  the  palace  at  Nimrud,  conquered  the  people  who  lived  on  the 
banks  of  the  Orontes  from  the  confines  of  Hamath  to  the  sea,  the  spoils  obtained  from  them 
included  one  hundred  talents  of  anna,  or  tin  ;  and  the  same  prized  metal  is  repeatedly 
named  in  cuneiform  inscriptions.  The  people  trading  in  tin,  supposed  to  be  identical 
with  the  Shirutaua,  were  the  merchants  of  the  world  before  Tyre  assumed  her  place  as 
chief  among  the  merchant  princes  of  the  sea.  Yet  already,  in  the  time  of  Joshua,  she  was 
known  as  "  the  strong  city,  Tyre."  "  Great  Zidon  "  also  is  so  named,  along  with  her,  when 
Joshua  defines  the  bounds  of  the  tribe  of  Asher,  extending  to  the  sea  coast ;  and  is  celebrated 
by  Homer  for  its  works  of  art.  The  Seleucia,  or  Cilicia.  of  the  Greeks,  was  an  attempted 
restoration  of  the  ancient  seaport  of  the  Shirutana,  which  may  have  been  an  emporium  of 
Khita  merchandise;  as  it  was,  undoubtedly,  an  important  place  of  shipment  for  the 
Phoenicians  in  their  overland  trade  from  the  valley  of  the  Euphrates.  One  favoured 
etymology  of  Britain,  as  the  name  of  the  islands  whence  tin  was  brought,  is  baral-anna, 
assumed  to  have  been  applied  to  them  by  that  ancient  race  of  merchant  princes — the 
Cassiterides  being  the  later  Aryan  equivalent,  Gr.  Haaairfpof,  Sansk.  kastira. 

In  primitive  centuries,  when  ancient  maritime  races  thus  held  supremacy  in  the 
Mediterranean  Sea,  voyages  were  undoubtedly  made  far  into  the  Atlantic  Ocean.  The 
Phoenicians,  who  of  all  the  nations  settled  on  its  shores,  lay  among  the  remotest  from 
the  outlying  ocean,  habitually  traded  with  settlements  on  the  Atlantic.  They  colonised 
the  western  shores  of  the  Mediterranean  at  a  remote  period ;  occupied  numerous  favour- 
able trading  posts  on  the  bays  and  headlands  of  the  Euxine,  and  of  Sicily  and  others  of 
the  largest  islands;  and  passing  beyond  the  straits,  effected  settlements  along  the  coasts 
of  Europe  and  Africa.  According  to  Strabo  (i.  48),  they  had  factories  beyond  the  pillars 
of  Hercules  in  the  period  immediately  succeeding  the  Trojan  war,  an  era  which  yearly 
becomes  for  us  less  mythical,  and  to  which  may  be  assigned  the  great  development  of 
the  commercial  prosperity  of  Tyre.  The  Phoenicians  were  then  widening  their  trading 
enterprise,  and  extending  explorations  so  as  to  command  the  remotest  available  sources  of 
wealth.  The  trade  of  Tarshish  was  for  Phoenicia  what  that  of  the  East  has  been  to 
England  in  modern  centuries.  The  Tartessus,  on  which  the  Arabs  of  Spain  subsequently 
conferred  the  name  of  the  Guadalquivir,  afforded  ready  access  to  a  rich  mining  district ; 
and  also  formed  the  centre  of  valuable  fisheries  of  tunny  and  murivna.  By  means  of  its 
navigable  waters,  along  with  those  of  the  Guadina,  Phoenician  traders  were  able  to 
penetrate  far  inland ;  and  the  colonies  established  at  their  mouths  furnished  fresh  starting 
points  for  adventurous  exploration  along  the  Atlantic  seaboard.  They  derived  much  at 
least  of  the  tin,  which  was  an  important  object  of  traffic,  from  the  mines  of  north-west 
Spain,  and  from  Cornwall ;  though,  doubtless,  both  the  tin  of  the  Cassiterides  and  amber 
from  the  Baltic  were  also  transported  by  overland  routes  to  the  Adriatic  and  the  mouth  of 
the  Rhone.  It  was  a  Phoenician  expedition  which,  in  the  reign  of  Pharaoh  Necho,  B.C. 
611-605,  after  the  decline  of  that  great  maritime  power,  accomplished  the  feat  of  circumnavi- 
gating Africa,  by  way  of  the  Red  Sea.  Hauno,  a  Carthaginian,  not  only  guided  the  Punic 
fleet  round  the  parts  of  Libya  which  border  on  the  Atlantic,  but  has  been  credited  with 
reaching  the  Indian  Ocean  by  the  same  route  as  that  which  Vasco  de  Gama  successfully 
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followed  in  149f.  The  object  of  Hanno's  expedition,  as  stated  in  the  "  Periplus,"  was  to 
found  Liby-Phoenician  cities  beyond  the  "pillars  of  Hercules.  How  far  south  his  voyage 
actually  extended  along  the  African  coast  is  matter  of  conjecture,  or  of  disputed  interpre- 
tation, for  the  original  work  is  lost.  It  is  sufficient  for  our  purpose  to  know  that  he  did 
pursue  the  same  route  which  led  in  a  later  century  to  the  discovery  of  Brazil.  Aristotle 
applies  the  name  of"  Antilla"  to  a  Carthaginian  discovery;  and  Diodorus  Siculus  assigns 
to  the  Carthaginians  the  knowledge  of  an  island  in  the  ocean,  the  secret  of  which  they 
reserved  to  themselves,  as  a  refuge  to  which  they  could  withdraw,  should  fate  ever 
compel  1  them  to  desert  their  African  homes.  It  is  far  from  improbable,  that  we  may 
identify  this  obscure  island  with  one  of  the  Azores,  which  lie  800  miles  from  the  coast 
of  Portugal.  Neither  Greek  nor  Roman  writers  make  other  reference  to  them  ;  but  the 
discovery  of  numerous  Carthaginian  coins  at  Corvo,  the  extreme  north-westerly  island  of 
the  group,  loaves  little  room  to  doubt  that  they  were  visited  by  Punic  voyagers.  So  that 
there  would  be  nothing  extravagant  in  the  assumption  that  we  have  here  the  "Antilla" 
mentioned  by  Aristotle.  While  the  Carthaginian  oligarchy  ruled,  naval  adventure  was 
still  encouraged;  but  the  maritime  era  of  the  Mediterranean  belongs  to  more  ancient 
centuries.  The  Greeks  were  inferior  in  enterprise  to  the  Phoenicians ;  while  the  Romans 
were  essentially  unmaritime;  and  the  revival  of  the  old  adventurous  spirit  with  the  rise 
of  the  Venetian  and  Genoese  republics,  was  due  to  the  infusion  of  fresh  blood  from  the 
great  northern  home  of  the  sea-kings  of  the  Baltic. 

The  history  of  the  ancient  world  is,  for  us,  to  a  large  extent,  the  history  of  civilisation 
among  the  nations  around  the  Mediterranean  Sea.  Its  name  perpetuates  the  recognition 
of  it  from  remote  times  as  the  great  inland  sea  which  kept  apart  and  yet  united,  in  inter- 
course and  exchange  of  experience  and  culture,  the  diverse  branches  of  the  human  family 
settled  on  its  shores.  Of  the  history  of  those  nations,  we  only  know  some  later  chapters. 
Disclosures  of  recent  years  have  startled  us  with  recovered  glimpses  of  the  Khita,  or  Hittites, 
as  a  great  power  centred  between  the  Euphrates  and  the  Orontes,  but  extending  into  Asia 
Minor,  and  about  B.C.  1200  reaching  westward  to  the  JEgean  Sea.  All  but  their  name 
seemed  to  have  perished;  and  they  were  known  only  as  one  among  diverse  Canaanitish 
tribes,  believed  to  have  been  displaced  by  the  Hebrew  inheritors  of  Palestine.  Yet  now, 
as  Professor  Curt  ins  has  pointed  out,  we  begin  to  recognise  that "  one  of  the  paths  by  which 
the  art  and  civilisation  of  Babylonia  and  Assyria  made  their  way  to  Greece,  was  along  the 
great  highroad  which  runs  across  Asia  Minor;"  and  which  the  projected  railway  route 
through  the  valley  of  the  Euphrates  seeks  to  revive.  For,  as  compared  with  Egypt,  and 
the  earliest  nations  of  Eastern  Asia,  the  Greeks  were,  indeed,  children.  It  was  to  the 
Phoenicians  that  the  ancients  assigned  the  origin  of  navigation.  Their  skill  as  seamen  was 
the  subject  of  admiration  even  by  the  later  Greeks,  who  owned  themselves  to  be  their 
pupils  in  seamanship,  and  called  the  pole-star,  the  Phoenician  Star.  Their  naval  commerce 
is  set  forth  in  glowing  rhetoric  by  the  prophet  Ezekiel.  "OTyrus,  thou  that  art  situate  at 
the  entry  of  the  sea,  a  merchant  of  the  people  of  many  isles.  Thy  borders  are  in  the 
midst  of  the  seas.  The  inhabitants  of  Zidon  and  Arvad  were  thy  mariners.  Thy  wise  men, 
O  Tyrus,  were  thy  pilots.  All  the  ships  of  the  sea,  with  their  mariners,  were  in  thee  to 
occupy  thy  merchandise."  But  this  was  spoken  in  the  last  days  of  Tyre's  supremacy. 

Looking  back  then  into  the  dim  dawn  of  actual  history,  with  whatever  fresh  light 
recent  discoveries  have  thrown  upon  it,  this,  at  least,  seems  to  claim  recognition  from  us, 
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that  in  that  remote  era  the  eastern  Mediterranean  was  a  centre  of  maritime  enterprise,  such 
as  had  no  equal  among  the  nations  of  antiquity.  Even  in  the  decadence  of  Phoenicia, 
her  maritime  skill  remained  unmatched.  Egypt  and  Palestine,  under  their  greatest  rulers, 
recognised  her  as  mistress  of  the  sea;  and,  as  has  been  already  noted,  the  circumnaviga- 
tion of  Africa — which,  when  it  was  repeated  in  the  fifteenth  century,  was  considered  an 
achievement  fully  equalling  that  of  Columbus, — was  accomplished  by  Phoenician  mariners. 
Carthage  inherited  the  enterprise  of  the  mother  country,  but  never  equalled  her  achieve- 
ments. With  the  fall  of  Carthage,  the  Mediterranean  became  a  mere  Roman  lake,  over 
which  the  gallies  of  Rome  sailed  reluctantly  with  her  armed  hosts  ;  or  coasting  along 
shore,  they  "committed  themselves  to  the  .sea,  and  loosed  the  rudder  bands,  and  hoisted 
up  the  mainsail  to  the  winds;"  or  again,  "strake  sail,  and  so  were  driven,"  after  the 
blundering  fashion  described  in  the  voyage  of  St.  Paul.  To  such  a  people,  the  memories 
of  Punic  exploration  or  Phoenician  enterprise,  or  the  vague  legends  of  an  Atlantis  beyond 
the  engirdling  ocean,  were  equally  unavailing.  The  narrow  sea  between  Gaul  and  Britain 
was  barrier  enough  to  daunt  the  boldest  of  them  from  willingly  encountering  the  dangers 
of  an  expedition  to  what  seemed  to  them  literally  another  world. 

Seeing  then,  that  the  first  steps  in  navigation  were  taken  in  an  age  lying  beyond  all 
memory,  and  that  the  oldest  traditions  assign  its  origin  to  the  remarkable  people  who 
figure  alike  in  early  sacred  and  profane  history — in  Joshua  and  Exekiel,  in  Dins  and 
Menander  of  Ephesus,  in  the  Homeric  poems  and  in  later  Greek  writings — as  unequalled 
in  their  enterprise  on  the  sea,  what  impediments  existed  in  B.C.  1400  or  any  earlier 
century,  that  did  not  still  exist  in  A.D.  1400,  to  render  intercourse  between  the  eastern 
and  the  western  hemisphere  impossible?  America  was  no  further  olF  from  Tarshish  in 
the  gdlden  age  of  Tyre,  than  in  that  of  Henry  the  Navigator.  With  the  aid  of  literary 
memorials  of  the  race  of  sea-rovers  who  carved  out  for  themselves  the  Duchy  of  Nor- 
mandy from  the  domain  of  Charlemagne's  heir,  and  spoiled  the  Angles  and  Saxons  in 
their  island  home,  we  glean  sufficient  evidence  to  place  the  fact  beyond  all  doubt  that. 
after  discovering  and  colonising  Iceland  and  Greenland,  they  made  their  way  southward 
to  Labrador,  and  so,  some  way  along  the  American  coast.  How  far  south  they  actually 
explored  the  New  England  shores  is  matter  for  dispute,  but  that  does  not,  in  any  degree, 
affect  the  present  question.  Certain  it  is  that,  about  A.D.  1000,  when  St.  Olaf  was  intro- 
ducing Christianity  by  a  sufficiently  high-handed  process  into  the  Norse  fatherland, 
Leif,  the  son  of  Eric,  the  founder  of  the  first  Greenland  colony,  sailed  from  Ericsfiord,  or 
other  Greenland  port,  in  quest  of  southern  lands  already  reported  as  seen  by  Bjarni  Herjulf- 
son,  and  did  land  on  various  parts  of  the  North  American  coast.  We  know  what  the  ships 
of  those  Norse  rovers  were  :  mere  oared  galleys,  not  larger  than  a  good  fishing  smack,  and 
far  inferior  to  it  in  deck  and  rigging.  For  compass  they  had  only  the  same  old  "  Phoenician 
star,"  which,  from  the  birth  of  navigation,  had  guided  the  mariners  of  the  ancient  world 
over  the  pathless  deep.  The  track  pursued  by  the  Northmen,  from  Norway  to  Iceland,  and 
so  to  Greenland  and  the  Labrador  coast,  was,  doubtless,  then  as  now,  beset  by  fogs,  so  that 
"  neither  sun  nor  stars  in  many  days  appeared :"  and  they  stood  much  more  in  need  of 
compass  than  the  sailors  of  the  "  Santa  Maria,"  the  "  Pinta  "  and  the  "  Nina,"  the  little  fleet 
with  which  Columbus  sailed  from  the  Andalusiau  port  of  Palos,  to  his  first  discovered  land 
of  "  Guanahani,"  variously  identified  among  the  islands  of  the  American  Archipelago. 
Yet,  notwithstanding  all  the  advantages  of  a  southern  latitude,  with  its  clearer  skies,  we 
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have  to  remember  that  the  "  Sauta  Maria,"  the  only  decked  vessel  of  the  expedition,  was 
stranded ;  and  the  "  Pinta  "  and  "  Nina,"  on  which  Columbus  and  his  party  had  to  depend 
for  their  homeward  voyage,  were  mere  coasting  craft,  the  one  with  a  crew  of  thirty,  and 
the  other  with  twenty-four  men,  with  only  latine  sails.  As  to  the  compass,  we  perceive 
how  little  that  availed,  on  recalling  the  fact  that  the  Portugese  admiral,  Pedro  Alvares  de 
Cabral,  only  eight  years  later,  when  following  on  the  route  of  Vasco  de  Grama,  was  carried 
by  the  equatorial  current  so  far  out  of  his  intended  course  that  he  found  himself  in  sight 
of  a  strange  laud,  in  10"  S.  lat,  and  so  accidentally  discovered  Brazil.  It  is  thus  obvious 
that  the  discovery  of  America  would  have  followed  as  a  result  of  the  voyage  of  Vasco  de 
Gama  round  the  Cape,  wholly  independent  of  that  of  Columbus ;  but  so  far  from  the 
compass  furnishing  any  help,  it  could  only  have  been  influential  to  prevent  it.  What 
befell  the  Portuguese  admiral  of  King  Mauoel,  in  A.D.  1500,  was  an  experience  that  might 
just  as  readily  have  fallen  to  the  lot  of  the  Pho3uiciau  admiral  of  Pharaoh  Necho  in  B.C. 
600.  to  the  Punic  Hanno,  or  other  early  navigators ;  and  may  have  repeatedly  occurred  to 
Mediterranean  adventurers  on  the  Atlantic  in  older  centuries.  On  the  news  of  deCabral's 
discovery  reaching  Portugal,  the  King  despatched  the  Florentine,  Amerigo  Vespucci,  who 
explored  the  coast  of  South  America,  prepared  a  map  of  the  new-found  world,  and  thereby 
wrested  irom  Columbus  the  honour  of  giving  his  name  to  the  continent  which  he  discovered. 
When  we  turn  from  the  myths  and  traditions  of  the  Old  World  to  those  of  the  New, 
we  find  there  traces  that  seem  not  unfairly  interpretable  into  the  American  counterpart  of 
the  legend  of  Atlantis.  The  chief  seat  of  the  highest  native  American  civilisation,  is 
neither  Mexico  nor  Peru,  but  Central  America.  The  nations  of  the  Maya  stock,  who 
inhabit  Yucatan,  Guatemala,  and  the  neighbouring  region,  were  peculiarly  favourably 
situated;  and  they  appear  lo  have  achieved  the  greatest  progress  among  the  communities 
of  Central  America.  They  may  not  unfitly  compare  with  the  ancient  dwellers  in  the  valley 
of  the  Euphrates,  from  the  grave  mounds  of  whose  buried  cities  we  are  now  recovering 
the  history  of  ages  that  had  passed  into  oblivion  before  the  Father  of  History  assumed 
the  pen.  In  actual  centuries  their  monuments  are  not,  indeed,  so  venerable  ;  but,  for 
America's  chroniclings,  they  are  more  prehistoric  than  the  disclosures  of  Assyrian  mounds. 
The  cities  of  Central  America  were  large  and  populous,  and  adorned  with  edifices,  even 
now  magnificent  in  their  ruins.  Still  more,  the  Mayas  were  a  lettered  people,  who,  like 
the  Egyptians,  recorded  in  elaborate  sculptured  hieroglyphics  the  formula?  of  history  and 
creed.  Like  them,  too,  they  wrote  and  cyphered  ;  and  appear,  indeed,  to  have  employed  a 
comprehensive  system  of  computing  time  and  recording  dates,  which,  it  cannot  be  doubted, 
will  be  sufficiently  mastered  to  admit  of  the  decypherment  of  their  ancient  records.  The 
Mayas  appear,  soon  after  the  Spanish  Conquest,  to  have  adopted  the  Koman  alphabet,  and 
employed  it  in  recording  their  own  historical  traditions  and  religious  myths,  as  well  as  in 
rendering  into  such  written  characters  some  of  the  ancient  national  documents.  These 
versions  of  native  myth  and  history  survive,  and  attention  is  now  being  directed  to  them. 
The  most  recent  contribution  from  this  source  is  "The  Annals  of  the  Cakchiquels,"  by 
Dr.  D.  G.  Brinton,  a  carefully  edited  and  annotated  translation  of  a  native  legal  document 
or  lihiin.  in  which,  soon  after  the  Conquest,  the  heir  of  an  ancient  Maya  family  set  forth 
the  evidence  of  his  claim  to  the  inheritance.  Along  with  this  may  be  noted  another 
work  of  the  same  class  :  "  Titre  Geuealogique  des  Seigneurs  de  Totonicapau.  Traduit  de 
I'Espagnol  par  M.  de  Charencey."  These  two- works  independently  illustrate  the  same 
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great  national  event.  In  one,  a  prince  of  the  Cakchiquel  nation,  tells  of  the  overthrow  of 
the  Quiche  power  by  his  people  ;  and  in  the  other  a  Quiche  seignior,  one  of  the  "  Lords 
of  Totonicapan,"  describes  it  from  his  own  point  of  view.  Both  were  of  the  same  Maya 
stock,  in  what  is  now  the  State  of  Guatemala.  Each  nation  had  a  capital  adorned  with 
temples  and  palaces,  the  splendour  of  which  excited  the  wonder  of  the  Spaniards;  and 
both  preserved  traditions  of  the  migration  of  their  ancestors  from  Tula,  a  mythical  land 
from  which  they  came  across  the  water. 

Such  traditions  of  migration  meet  us  on  many  sides.  Captain  Cook  found  among  the 
mythological  traditions  of  Tahiti,  a  vague  legend  of  a  ship  that  came  out  of  the  ocean, 
and  seemed  to  be  the  dim  record  of  ancestral  intercourse  with  the  outer  world.  So  also, 
the  Aztecs  had  the  tradition  of  the  golden  age  of  Anahuac  ;  and  of  Quet/alcoatl,  their 
instructor  in  agriculture,  metallurgy  and  the  arts  of  government.  He  was  of  fair  com- 
plexion, with  long  dark  hair,  and  flowing  beard — all,  characteristics  foreign  to  their  race. 
When  his  mission  was  completed,  he  set  sail  for  the  mysterious  shores  of  Tlapallan  ;  and 
on  the  appearance  of  the  ships  of  Cortes,  the  Spaniards  were  believed  to  have  returned, 
with  the  divine  instructor  of  their  forefathers,  from  the  source  of  the  rising  sun. 

"What  tradition  hints  at,  physiology  confirms.  The  races  of  America  differ  less  in 
physical  character  from  those  of  Asia,  than  do  the  races  either  of  Africa  or  Europe.  The 
American  Indian  is  a  Mongol  ;  and  though  marked  diversities  are  traceable  throughout 
the  American  continent,  the  range  of  variation  is  much  less  than  in  the  eastern  hemisphere. 
The  western  continent  appears  to  have  been  peopled  by  repeated  migrations  and  diverse 
routes ;  but  when  we  attempt  to  estimate  any  probable  date  for  its  primeval  settlement, 
evidence  wholly  fails.  Language  proves  elsewhere  a  safe  guide.  It  has  established 
beyond  question  some  long-forgotten  relationship  between  the  Aryans  of  India  and  Persia 
and  those  of  Europe ;  it  connects  the  Finn  and  Lapp  with  their  Asiatic  forefathers  ;  it 
marks  the  independent  origin  of  the  Basques  and  their  priority  to  the  oldest  Aryan 
intruders  ;  it  links  together  widely  diverse  branches  of  the  great  Semitic  family.  Can 
language  tell  us  of  any  such  American  affinities,  or  of  traces  of  Old  World  congeners,  in 
relation  to  either  civilised  Mayas  and  Peruvians,  or  to  the  forest  and  prairie  races  of  the 
northern  continent  ? 

With  the  millions  of  America's  coloured  population  of  African  blood  and  yet  speaking 
Aryan  languages,  the  American  comparative  philologist  can  scarcely  miss  the  significance 
of  the  warning  that  linguistic  and  ethnical  classifications  by  no  means  necessarily  imply 
the  same  thing.  Nevertheless,  without  overlooking  this  distinction,  the  ethnical  signifi- 
cance of  the  evidence  which  comparative  philology  supplies  cannot  be  slighted  in  any 
question  relative  to  prehistoric  relations  between  the  Old  World  and  the  New.  What 
then  can  philology  tell  us  ?  There  is  one  answer,  at  the  least,  which  the  languages  of 
America  give,  that  fully  accords  with  the  legend,  "  white  with  age,"  that  told  of  an  island- 
continent  in  the  Atlantic  ocean  with  which  the  nations  around  the  Mediterranean  once 
held  intercourse.  None  of  them  indicates  any  trace  of  immigration  within  the  period 
of  earliest  authentic  history.  Those  who  attach  significance  to  the  references  in  the 
"  Timseus  "  to  political  relations  common  to  Atlantis  and  parts  of  Libya  and  Europe ;  or 
who,  on  other  grounds,  look  with  favour  on  the  idea  of  early  intercourse  between  the 
Mediterranean  and  the  western  continent,  have  naturally  turned  to  the  Eskuara  of  the 
Basques.  It  is  invariably  recognised  as  the  surviving  representative  of  languages  spoken 
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by  the  Allophylise  of  Europe  before  the  intrusion  of  Aryans.  The  forms  of  its  grammar 
differ  widely  from  those  of  any  Semitic,  or  Indo-European  tongue,  placing  it  in  the  same 
class  with  Mongol,  East  African,  and  American  languages.  Here,  therefore,  is  a  tempting 
glimpse  of  possible  affinities;  and  Professor  Whitney,  accordingly,  remarks  in  his  "Lite 
and  Growth  of  Languages,"  that  the  Basque  "  forms  a  suitable  stepping-stone  from  which 
to  enter  the  peculiar  linguistic  domain  of  the  New  World,  since  there  is  no  other  dialect 
of  the  Old  World  which  so  much  resembles  in  structure  the  American  languages."  But 
this  glimpse  of  possible  relationship  has  proved,  thus  far,  illusory.  In  their  morphological 
character,  certain  American  and  Asiatic  languages  have  a  common  agglutinative  structuiv, 
which  in  the  former  is  developed  into  their  characteristic  polysynthetic  attribute.  With 
this,  the  Eskuarian  system  of  affixes  corresponds.  But  beyond  the  general  structure,  then- 
is  no  such  evidence  of  affinity,  either  in  the  vocabularies  or  grammar,  as  direct  affiliation 
might  be  expected  to  show.  Elements  common  to  the  Anglo-American  of  the  nineteenth 
century  and  the  Sanskrit-speaking  race  beyond  the  Indus,  in  the  era  of  Alexander  of 
Macedon,  are  suggested  at  once  by  the  grammatical  structure  of  their  languages;  whereas 
there  is  nothing  in  the  resemblance  between  the  Basque  and  any  of  the  North  American 
languages  that  is  not  compatible  with  a  "stepping-stone"  from  Asia  to  America  by  the 
islands  of  the  1'aciiic.  The  most  important  of  all  the  native  American  languages  in  their 
bearing  on  this  interesting  enquiry — those  of  Central  America — are  only  now  receiving 
adequate  attention.  Startling  evidence  may  yet  reward  the  diligence  of  students;  but,  so 
far  as  language  furnishes  any  clue  to  affinity  of  race,  no  American  language  thus  far 
discloses  such  a  relationship,  as,  for  example,  enabled  Dr.  Pritchard  to  suggest  that  the 
western  people  of  Europe,  to  whom  the  Greeks  gave  the  collective  name  of  /vAra/,  and 
whose  languages  has  been  assumed  by  all  previous  ethnologists  as  furnishing  evidence 
that  they  wen-  precursors  of  the  Aryan  immigrants,  in  reality  justified  their  classification 
in  the  same  stock. 

But  while  thus  far,  the  evidence  of  language  is,  at  best,  vague  and  indefinite  in  its 
response  to  the  enquiry  for  proofs  of  relationship  of  the  races  of  America  to  those  of  the 
Old  World  ;  physiological  comparisons  lend  no  confirmation  to  the  idea  of  an  indigenous 
native  race,  with  special  affinities  and  adaptation  to  its  peculiar  environment,  and  with 
languages  all  of  one  class,  the  ramifications  from  a  single  native  stem.  So  far  as  physical 
affinities  can  be  relied  upon,  the  man  of  America,  in  all  his  most  characteristic  racial 
diversities,  is  of  Asiatic  origin.  His  near  approximation  to  the  Asiatic  Mongol  is  so 
manifest  as  to  have  led  observers  of  widely  different  opinions  in  all  other  respects,  to 
concur  in  classing  both  under  the  same  great  division :  the  Mongolian  of  Pickering,  the 
American  Mongolidae  of  Latham,  the  Mongoloid  of  Huxley.  Professor  Flower,  in  an  able 
discussion  of  the  varieties  of  the  human  species,  addressed  to  the  Anthropological  Institute 
of  Great  Britain  in  1885,  unhesitatingly  classes  the  Eskimo  as  the  typical  North  Asiatic 
Mongol.  In  other  American  races  he  notes  as  distinctive  features  the  characteristic  form 
of  the  nasal  bones,  the  well-developed  superciliary  ridge,  and  retreating  forehead ;  but 
the  resemblance  is  so  obvious  in  many  other  respects,  that  he  finally  includes  them  all 
among  the  members  of  the  Mongolian  type.  If.  then,  the  American  Mongol  came 
originally  from  Asia,  or  sprung  from  the  common  stock  of  which  the  Asiatic  Mongol  is  Un- 
typical representative,  within  any  such  period  as  even  earliest  Phoenician  history  would 
embrace,  much  more  definite  traces  of  affinity^are  to  be  looked  for  in  his  language  than 
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mere  correspondence  in  the  agglutination  characteristic  of  a  very  widely  diffused  class 
of  speech.  But  we,  thus  far,  look  in  vain  for  traces  of  a  common  genealogy  such  as  those 
which,  on  the  one  hand,  correlate  the  Semitic  and  Aryan  families  of  Asia  and  Europe 
with  parent  stocks  of  times  anterior  to  history,  and  on  the  other,  with  ramifications  of 
modern  centuries.  We  have,  moreover,  to  deal  mainly  with  the  languages  of  uncivilised 
races.  To  the  continent  north  of  the  Gulf  of  Mexico,  the  grand  civilising  art  of  the 
metallurgist  remained  to  the  last  unknown  ;  and  in  Mexico,  it  appears  as  a  gift  of  recent 
origin,  derived  from  Central  America.  The  Asiatic  origin  of  the  art  of  Tubalcain  has, 
indeed,  been  pretty  generally  assumed,  both  for  Central  and  Southern  America;  but  by 
mere  inference.  In  doing  so,  we  are  carried  back  to  some  mythic  Quetzaleoatl :  for  neither 
the  metallurgist,  nor  his  art  was  introduced  iu  recent  centuries.  Assuming,  for  the  sake 
of  argument,  the  dispersion  of  a  common  population  of  Asia  and  America,  already  familiar 
with  the  working  of  metals,  and  with  architecture,  sculpture  and  other  kind  redarts,  at  a 
date  coeval  with  the  founding  of  Tyre,  "the  daughter  of  Sidon,"  what  help  does  '  .nguage 
give  us  in  favour  of  such  a  postulate  ?  We  have  great  language  groups,  such  as  the  Huron- 
Iroquois,  extending  of  old  from  the  St.  Lawrence  to  North  Carolina;  the  Algon,,in,  from 
Hudson  Bay  to  South  Carolina;  the  Dakotan  from  the  Mississippi  to  the  Ro.  kv  Moun- 
tains; the  Athabascan,  from  the  Eskimo  frontier,  within  the  Arctic  circle,  to  New  Mexico; 
and  the  Tinne  family  of  languages  west  of  the  Rocky  Mountains,  from  the  Youkon  and 
Mackenzie  Rivers,  far  south  on  the  Pacific  slope.  '  With  those,  as  with  the  more  cultured 
languages,  or  rather  languages  of  the  more  cultured  races,  of  Central  and  Southern 
America,  elaborate  comparisons  have  been  made  with  vocabularies-  of  Asiatic  languages; 
but  the  results  are,  at  best,  vague.  Curious  points  of  agreement  have,  indeed,  been 
demonstrated,  inviting  to  further  research  ;  but  as  yet  the  evidence  of  relationship  mainly 
rests  on  correspondence  in  structure.  The,  agglutinative  suffixes  are  common  to  the 
Eskimo  and  many  American  Indian  tongues.  Dr.  H.  Rink  describes  the  polysynthetic 
process  in  the  Eskimo  language  as  founded  on  radical  words,  to  which  additional  or  im- 
perfect words,  or  affixes,  are  attached  ;  and  on  the  inflexion,  which,  for  transitive  verbs, 
indicates  subject  as  well  as  object,  likewise  by  addition.  But,  while  Professor  Flower 
unhesitatingly  characterises  the  Eskimo  as  belonging  to  the  typical  North  Asiatic  Mongols  ; 
he,  at  the  same  time,  speaks  of  them  as  almost  as  perfectly  isolated  in  their  Arctic  home 
"  as  an  island  population."  Nevertheless,  the  same  structure  is  common  to  their  language 
and  to  those  of  the  great  North  American  families  already  named.  All  alike  present,  in  an 
exaggerated  form,  the  characteristic  structure  of  the  Ural-Altaic  or  Turanian  group  of 
Asiatic  languages. 

Race- type  corresponds  in  the  Old  and  New  World.  A  comparison  of  languages  by 
means  of  the  vocabularies  of  the  two  continents,  yields  no  such  correspondence.  All  the 
more,  therefore,  is  the  American  student  of  comparative  philology  stimulated  to  Investigate 
the  significance  of  the  palysynthetic  characteristic  found  to  pertain  to  so  many — though  by 
no  means  to  all, — of  the  languages  of  this  continent.  The  relationship  which  it  suggests  to 
the  agglutinative  languages  of  Asia,  furnishes  a  subject  of  investigation  not  less  interesting 
to  American  students,  alike  of  the  science  of  language,  and  of  the  whole  comprehensive 
questions  which  anthropology  embraces,  than  the  relations  of  the  Romance  languages  of 
Europe  to  the  parent  Latin  ;  or  of  Latin  itself,  and  all  the  Aryan  languages,  ancient  and 
modern,  not  only  to  Sanskrit  and  Zend,  but  to  the  indeterminate  stock  which  furnished 
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the  parent  roots,  the  grammatical  forms,  and  that  whole  class  of  words  still  recognisable 
as  the  common  property  of  the  whole  Aryan,  family.  Sanskrit  was  a  dead  language  three 
thousand  years  ago ;  the  English  language,  as  such,  cannot  claim  to  have  endured  much 
more  than  fourteen  centuries,  yet  both  partake  of  the  same  common  property  of  numerals 
and  familiar  terms  existing  under  certain  modifications  in  Sanskrit,  Greek,  Latin,  Slavonic, 
Celtic,  German,  Anglo-Saxon,  and  in  all  the  Romance  languages.  Thus  far  the  American 
philologist  has  been  unable  to  show  any  such  genealogical  relationship  pervading  the 
native  languages  ;  or  to  recover  specific  evidence  of  affinities  to  languages,  and  so  to  races 
of  other  continents.  There  are,  indeed,  linguistic  families,  such  as  some  already  referred 
to,  indicating  a  common  descent  among  widely  dispersed  tribes ;  but  this  has  its  chief 
interest  in  relation  to  another  aspect  of  the  question. 

Professor  Max  Mtiller  has  drawn  attention  to  the  tendency  of  the  languages  of  America 
towards  an  endless  multiplication  of  distinct  dialects.  Those  again  have  been  grouped  by 
the  synthetic  process  of  Hervas  into  eleven  families — seven  for  the  northern  continent, 
and  four  for  South  America.  But  we  are  as  yet  only  on  the  threshold  of  this  important 
branch  of  research.  In  two  papers  contributed  by  M.  Lucien  Adam  to  the  "  Congres  Inter- 
national des  Americanistes,"  he  gives  the  results  of  a  careful  examination  of  sixteen 
languages  of  North  and  South  America ;  and  arrives  at  the  conclusion  that  they  belong  to 
a  number  of  independent  families  as  essentially  distinct  as  they  would  have  been  "  had 
there  been  primitively  several  human  pairs."  Dr.  Brinton,  one  of  the  highest  authorities 
on  any  question  connected  with  native  American  languages,  contributed  a  paper  to  the 
"American  Antiquarian"  (Jan.  1886),  "On  the  study  of  the  Nahuatl  language."  This 
language,  which  is  popularly  known  as  Aztec,  he  strongly  commends  to  the  study  of 
American  philologists.  It  is  one  of  the  most  completely  organised  of  Indian  languages, 
has  a  literature  of  considerable  extent  and  variety,  and  is  still  in  use  by  upwards  of  half 
a  million  of  people.  It  is  from  this  area,  southward  through  Central  America,  and  in  the 
great  seat  of  native  South  American  civilisation,  that  we  can  alone  hope  to  recover  direct 
evidence  of  ancient  intercourse  between  the  Old  and  the  New  "World.  But,  here  again, 
the  complexities  of  language  seem  to  grow  apace.  In  Dr.  Brinton's  "  Notes  on  the  Mangue, 
an  extinct  language  formerly  spoken  in  Nicaragua,"  he  states,  as  a  result  of  his  later 
studies,  that  the  belief  which  he  once  entertained  of  some  possible  connection  between 
this  dialect  and  the  Amyara  of  Peru,  has  not  been  confirmed  on  further  examination.  This, 
therefore,  tends  to  sustain  the  prevailing  opinion  of  scholars  that  there  is  no  direct  affilia- 
tion between  the  languages  of  North  and  South  America.  All  this  is  suggestive  either  of 
an  idea,  such  as  that  which  Agassiz  favoured  in  his  system  of  natural  provinces  of  the 
animal  world,  in  relation  to  different  types  of  man,  on  which  he  based  the  conclusion  that 
the  diverse  varieties  of  American  man  originated  in  various  centres,  and  had  been  distribu- 
ted from  them  over  the  entire  continent ;  or  we  must  assume  immigration  from  different 
foreign  centres.  Accepting  the  latter  as  the  more  tenable  proposition,  I  long  ago  sketched 
a  scheme  of  immigration  such  as  seemed  to  harmonise  with  the  suggestive,  though  imper- 
fect evidence.  This  assumed  the  earliest  current  of  population,  in  its  progress  from  a  sup- 
posed Asiatic  cradle-land,  to  have  spread  through  the  islands  of  the  Pacific,  and  reached 
the  South  American  continent  before  any  excess  of  population  had  diffused  itself  into  the 
inhospitable  northern  steppes  of  Asia.  By  an  Atlantic  oceanic  migration,  another  wave 
of  population  occupied  the  Canaries,  Madeiras,  and  the  Azores,  and  so  passed  to  the  Antilles, 
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Central  America,  and  probably  by  the  Cape  Verdes,  or,  guided  by  the  more  southern  equa- 
torial current,  to  Brazil.  Latest  of  all,  Behring  Strait  and  the  North  Pacific  islands  may 
have  become  the  highway  for  a  migration  by  which  certain  striking  diversities  among 
nations  of  the  northern  continent,  including  the  conquerors  of  the  Mexican  plateau,  are 
most  easily  accounted  for. 

It  is  not  necessary  to  include  in  the  question  here  discussed,  the  more  comprehensive 
one  of  the  existence  of  man  in  America  contemporary  with  the  great  extinct  animals  of 
the  Quaternary  Period ;  though  the  acknowledged  affinities  of  Asiatic  and  American  anthro- 
pology, taken  in  connection  with  the  remoteness  of  any  assignable  period  for  migration 
from  Asia  to  the  American  continent,  renders  it  far  from  improbable  that  the  latest  oscilla- 
tions of  land  may  here  also  have  exercised  an  influence.  The  present  soundings  of 
Behring  Strait,  and  the  bed  of  the  sea  extending  southward  to  the  Aleutian  Islands, 
entirely  accord  with  the  idea  of  a  former  continuity  of  land  between  Asia  and  America. 
The  idea  to  which  the  speculations  of  Darwin,  founded  on  his  observations  during  the 
voyage  of  the  "  Beagle,"  gave  rise,  of  a  continuous  subsidence  of  the  Pacific  Ocean,  also 
favoured  the  probability  of  greater  insular  facilities  for  trans-oceanic  migration  at  the  sup- 
posed period  of  the  peopling  of  America  from  Asia.  But  more  recent  explorations,  and 
especially  those  connected  with  the  "  Challenger"  expedition,  fail  to  confirm  the  old  theory 
of  the  origin  of  the  coral  islands  of  the  Pacific ;  and  in  any  view  of  the  case,  we  must  be 
content  to  study  the  history  of  existing  races,  alike  of  Europe  and  America,  apart  from 
questions  relating  to  paloeocosmic  man.  If  the  vague  legend  of  the  lost  Atlantis  embodies 
any  trace  of  remotest  historical  tradition,  it  belongs  to  a  modern  era  compared  with  the 
men  either  of  the  European  drift,  or  of  the  post-glacial  deposits  of  New  Jersey  and  the  auri- 
ferous gravels  of  California.  When  resort  is  had  to  comparative  philology,  it  is  manifest 
that  we  must  be  content  to  deal  with  a  more  recent  era  than  contemporaries  of  the 
Mastodon,  and  their  congeners  of  Europe's  Mammoth  and  Eeindeer  Periods,  notwith- 
standing the  fact  that  the  modern  representatives  of  the  later  have  been  sought  within 
our  own  Arctic  circle. 

Such  evidence  as  a  comparison  of  languages  thus  far  supplies,  lends  more  countenance 
to  the  idea  of  migration  through  the  islands  of  the  Pacific,  than  to  such  a  route  from  the 
Mediterranean  as  is  implied  in  any  significance  attached  to  the  legend  of  Atlantis.  As  to 
the  Behring  Strait  route,  present  ethnology  and  philology  point  rather  to  an  overflow 
of  Arctic  American  population  into  Asia.  Grallatin  was  the  first  to  draw  attention  to 
certain  analogies  in  the  structure  of  Polynesian  and  American  languages,  as  deserving  of 
investigation  ;  and  pointed  out  the  peculiar  mode  of  expressing  the  tense,  mood,  and  voice 
of  the  verb,  by  affixed  particles,  and  the  value  given  to  place  over  time,  as  indicated  in  the 
predominant  locative  verbal  form.  Such  are  to  be  looked  for  with  greater  probability 
among  the  languages  of  South  America ;  but  the  substitution  of  affixed  particles  for  inflec- 
tions, especially  in  expressing  the  direction  of  action  in  relation  to  the  speaker,  is  common 
to  the  Polynesian  and  the  Oregon  languages,  and  has  analogies  in  the  Cherokee.  The  dis- 
tinction between  the  inclusive  and  exclusive  pronoun  we,  according  as  it  means  "  you 
and  I,"  or  "  they  and  I,"  etc.,  is  as  characteristic  of  the  Maori  as  of  the  Ojibway.  Other 
observations  of  more  recent  date  have  still  further  tended  to  countenance  the  recognition 
of  elements  common  to  the  languages  of  Polynesia  and  America ;  and  so  to  point  to 
migration  by  the  Pacific  to  the  western  continent. 
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But  this  idea  of  a  migration  through  the  islands  of  the  Pacific  receives  curious  confir- 
mation from  another  source.  In  an  ingenious  paper  on  "  the  Origin  of  Primitive  Money," ' 
originally  read  at  the  meeting  of  the  British  Association  at  Montreal  in  1884,  Mr.  Horatio 
Hale  shows  that  there  is  good  reason  for  believing  that  the  most  ancient  currency 
in  China,  consisted  of  disks  and  slips  of  tortoise  shell.  The  fact  is  stated  in  the  great 
Chinese  encyclopaedia  of  the  Emperor  Kang-he,  who  reigned  in  the  early  years  of  the 
eighteenth  century ;  and  the  Chinese  annalists  assert  that  metal  coins  have  been  in  use 
from  the  time  of  Fuh-he,  about  B.C.  2950.  Without  attempting  to  determine  the  specific 
accuracy  of  Chinese  chronology,  it  is  sufficient  to  note  here  that  the  most  ancient  form  of 
Chinese  copper  cash  is  the  disk,  perforated  with  a  square  hole,  so  as  to  admit  of  the  coins 
being  strung  together.  This,  which  corresponds  with  the  large  perforated  shell-disks,  or 
native  currency  of  the  Indians  of  California,  and  with  many  specimens  recovered  from 
ancient  mounds,  Mr.  Hale  regards  us  the  later  imitation  in  metal  of  the  original  Chinese 
shell  money.  A  similar  shell-currency,  as  he  shows,  is  in  use  among  many  islanders  of  the 
Pacific  ;  and  he  traces  it  from  the  Loo-Choo  islands,  across  the  vast  archipelago,  through 
many  island  groups,  to  California ;  and  then  overland,  with  the  aid  of  numerous  disclosures 
from  ancient  mounds,  to  the  Atlantic  coast,  where  the  Indians  of  Long  Island  were  long 
noted  for  its  manufacture  in  the  later  form  of  wampum.  "The  natives  of  Micronesia," 
says  Mr.  Hale,  who,  it  will  be  remembered,  records  the  results  of  personal  observation, 
''in  character,  usages,  and  language,  resemble  to  a  certain  extent  the  nations  of  the 
southern  and  eastern  Pacific  groups,  which  are  included  in  the  designation  of  Polynesia, 
but  witli  some  striking  differences,  which  careful  observers  have  ascribed,  with  great 
probability,  to  influences  from  north-eastern  Asia.  They  are  noted  for  their  skill  in 
navigation.  They  have  well-rigged  vessels,  exceeding  sixty  feet  in  length.  They  sail  by 
the  stars,  and  are  accustomed  to  take  long  voyages."  To  such  voyagers,  the  Pacific  presents 
no  more  formidable  impediments  to  oceanic  enterprise  than  did  the  Atlantic  to  the  North- 
men of  the  tenth  century. 

Throughout  the  same  archipelago,  modern  exploration  is  rendering  us  familiar  with 
examples  of  remarkable  stone  structures  and  colossal  sculptured  figures,  such  as  those 
from  Easter  Island  now  in  the  British  Museum.  Rude  as  they  undoubtedly  are,  they  are 
highly  suggestive  of  an  affinity  to  the  mcgalithic  sculptures  and  cyclopean  masonry  of 
Peru.  Monuments  of  this  class  were  noted  long  ago  by  Captain  Beechy,  on  some  of  the 
islands  nearest  the  coasts  of  Chili  and  Peru.  Since  then  the  megalithic  area  has  been 
extended  by  their  discovery  in  other  island  groups  lying  towards  the  continent  of  Asia. 

Another  subsidiary  class  of  evidence  of  a  different  kind,  long  since  noted  by  me,  gives 
additional  confirmation  to  this  recovered  trail  of  ancient  migration  through  the  islands  of  the 
Pacific  to  the  American  continent.  The  practice  to  which  the  Flathead  Indians  of  Oregon 
and  British  Columbia  owe  their  name,  the.  compressed  skulls  from  Peruvian  cemeteries 
and  the  widely-diffused  evidence  of  the  prevalence  of  artificial  malformation  among  many 
native  American  tribes,  combine  to  indicate  it  as  one  of  the  most  characteristic  American 
customs.  Yet  the  evidence  is  abundant  which  shows  not  only  that  it  was  a  practice 
among  rude  Asiatic  Mongol  tribes  of  primitive  centuries ;  but  that  it  was  still  in  use 
among  the  Huns  and  Avars,  who  contended  with  the  Barbarians  from  the  Baltic  for  the 
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spoils  of  the  decaying  Eoman  empire.  Nor  was  it  merely  common  to  tribes  of  both  con- 
tinents. It  furnishes  another  link  in  the  chain  of  evidence  of  ancient  migration  from 
Asia  to  America ;  as  is  proved  by  its  practice  in  some  of  the  islands  of  the  Pacific,  as 
described  by  Dr.  Pickering,  and  since  abundantly  confirmed  by  the  forms  of  Kanaka 
skulls.  By  following  up  the  traces  of  this  strange  custom,  perpetuated  among  the  tribes 
on  the  Pacific  coasts  both  of  Northern  and  Southern  America  to  our  own  day,  we  thus  once 
more  retrace  the  steps  of  ancient  wanderers  and  are  carried  back  to  centuries,  when  the 
Macrocephali  of  the  Euxine  attracted  the  observant  eye  of  Hippocrates,  and  became 
familiar  to  Strabo,  Pliny,  and  Pomponius  Mela. 

But  the  wanderings  among  the  insular  races  of  the  Pacific  are  not  limited  to  such 
remote  eras.  Later  changes  are  also  recorded  by  other  evidence.  The  direct  relationship 
of  existing  Polynesian  languages  is  not  Mongol  but  Malay ;  but  this  is  the  intrusive 
element  of  a  time  long  subsequent  to  the  growth  of  characteristic  features  which  still 
perpetuate  traces  of  Polynesian  and  American  affinities.  The  number  and  diversity  of  the 
languages  of  this  continent,  and  their  essentially  native  vocabularies,  prove  that  the  latter 
have  been  in  process  of  development  from  a  remote  period,  free  from  contact  with 
languages  which  appear  to  have  been  still  modelling  themselves  according  to  the  same 
plan  of  thought  in  many  scattered  islands  of  the  Pacific. 

Attention  has  been  given  in  previous  papers  to  the  remarkable  amount  oi'  culture  in 
the  languages  of  some  of  the  barbarous  nations  of  North  America,  traceable,  as  I  conceive, 
to  the  important  part  which  the  orator  played  in  their  deliberative  assemblies  ;  but  in 
any  attempt  to  recover  the  history  of  the  new  world  by  the  aid  of  philology  we  must 
deal  with  the  languages  of  its  civilised  races.  Among  those,  the  Nahuatl  or  Aztec  has 
been  already  referred  to ;  and  the  Mayas  have  been  noted  as  a  lettered  people  whose 
hieroglyphic  records,  and  later  transcripts  of  writen  documents,  are  now  the  object  of 
intelligent  investigation  both  by  European  and  American  philologists.  The  Maya  language 
strikingly  contrasts,  in  its  soft,  vocalic  forms,  with  the  languages  of  nations  immediately 
to  the  north  of  its  native  area.  It  is  that  which,  according  to  Stephens,  was  affirmed  to 
be  still  spoken  by  a  living  race  in  a  region  beyond  the  Great  Sierra,  extending  to  Yucatan 
and  the  Mexican  Gulf.  Others  among  the  cultured  native  languages  which  seem  to 
invite  special  study  are  the  Aymara,  and  the  Quichua.  Of  these,  the  latter  was  the 
classical  language  of  South  America,  wherein,  according  to  its  native  historians,  the 
Peruvian  chroniclers  and  poets  incorporated  the  national  legends.  It  may  be  described  as 
having  occupied  a  place  under  Inca  rule  analogous  to  that  of  the  Norman  French  in 
England  from  the  eleventh  to  the  thirteenth  century.  To  those  ancient,  cultured  languages 
of  the  seats  of  an  indigenous  civilisation  on  this  continent,  and  with  a  literature  of  their 
own,  attention  is  now  happily  directed.  The  students  of  American  ethnology  begin  to 
realise  that  the  buried  mounds  of  Assyria  are  not  richer  in  discoveries  relative  to  the 
ancient  history  of  Asia,  than  are  the  monuments,  the  hieroglyphic  records,  and  the 
languages  of  Central  America  and  Peru,  in  relation  to  a  native  social  life  which  long 
flourished  as  an  indigenous  product  of  their  own  "West.  To  this  occidental  Assyria  we 
have  to  look  for  an  answer  to  many  inquiries,  especially  interesting  to  ourselves  as 
occupants  of  the  western  continent.  If  its  architecture  and  sculpture,  and  the  hiero- 
glyphic records  with  which  they  are  enriched,  are  modifications  of  a  prehistoric  Asiatic 
civilisation,  it  is  here  that  the  evidence  is  to  be  looked  for ;  and  if  the  arts  of  the  sculptor 
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and  architect  were  brought  to  this  continent  by  wanderers  from  an  Asiatic  fatherland, 
then  those  of  the  potter  and  of  the  metallurgist  will  also  prove  to  be  an  inheritance  from 
the  old  Asiatic  hive  of  the  nations. 

From  the  evidence  thus  far  adduced  it  appears  that  ethnically  the  American  is 
Mongol,  and  by  the  agglutinative  element  his  language  may  be  classed  as  Turanian.  The 
Finnic  hypothesis  of  Rask,  and  the  melanochroic  Metis  of  Huxley,  alike  pertain  to  a  prehis- 
toric era  of  Europe  of  which  the  Finns  and  the  Basques  are  assumed  to  be  survivals  ;  and 
to  that  elder  era,  rather  than  to  any  date  within  the  remotest  limits  of  authentic  history, 
the  languages  of  America  seem  to  refer  us  in  any  search  for  a  common  origin  with  those 
of  the  eastern  hemisphere.  But  a  zealous  comparative  philologist,  already  referred  to, 
has  sought  for  linguistic  traces  of  relationship  between  the  Old  and  the  New  World 
which,  if  confirmed,  would  better  harmonise  with  the  traditions  of  intercourse  between 
the  maritime  nations  of  the  eastern  Mediterranean  and  a  continent  lying  outside  of  the 
pillars  of  Hercules.  In  these  investigations  he  aims  at  determining  the  relations  of  the 
Aztec  or  Nahuatl  culture  and  language  to  those  of  Asia.  Humboldt  long  ago  claimed  for 
much  of  the  former  an  old  world  derivation.  It  seems  premature  to  attempt  to  deduce  any 
comprehensive  results  from  the  meagre  data  thus  far  gathered.  But  the  author  of  the  "The 
Khita  and  Khita-Peruvian  Epoch,"  in  tracing  the  progress  of  his  Sumerian  race,  assigns 
an  interval  of  four  thousand  years  since  their  settlement  in  Babylonia  and  India.  In  like 
manner,  on  the  assumption  of  their  migration  from  a  common  Asiatic  centre,  which  the 
division  of  Western  and  Eastern  Sumcriau  in  pronouns  and  other  details  is  thought  to 
indicate,  Peru  it  is  conceived,  may  have  been  reached  by  a  migratory  wave  of  earlier 
movement,  from  lour  to  five  thousand  years  ago.  Mr.  Hyde  Clarke  indead  conceives  that 
it  is  quite  within  compass  that  the  same  great  wave  of  migration  which  passed  over 
India  and  Babylonia,  continued  to  propagate  its  centrifugal  force,  and  that  by  its  means 
Peru  was  reached  within  the  last  three  thousand  years.  But,  whatever  intercourse  may 
possibly  have  been  carried  on,  at  such  early  dates,  between  the  Old  and  the  New  World, 
it  must  be  obvious,  on  mature  reflection,  that  so  recent  a  date  for  the  peopling  of  South 
America  from  Asia  is  as  little  reconcilable  with  the  very  remote  traces  of  linguistic  affinity 
thus  far  adduced,  as  it  is  with  any  fancied  relationship  with  a  lost  Atlantis  of  the  elder 
world.  The  enduring  affinities  of  long-parted  languages  of  the  Old  World  tell  a  very 
different  tale.  With  the  comparative  philologist,  as  with  the  archaeologist,  time  is  more 
and  more  coming  to  be  recognised  as  an  all-important  factor. 

But,  leaving  the  estimate  of  centuries  out  of  consideration,  in  the  researches  into  the 
origin  of  the  peculiar  native  civilisation  of  America  here  referred  to,  the  recently 
deciphered  Akkad  is  accepted  as  the  typical  language  of  the  Sumerian  class.  This  is 
assumed  to  have  started  from  High  Asia,  and  to  have  passed  on  to  Babylonia;  while 
another  branch  diffused  itself  by  India  and  Indo-China,  and  thence,  by  way  of  the 
islands  of  the  Pacific,  reached  America.  Hence,  in  an  illustrative  table  of  Sumerian  words 
arranged  under  four  heads,  as  Western,  Indo-Chinese,  Peruvian,  and  Mexican,  etc.,  it  is 
noted  that  "  while  in  some  cases  a  root  may  be  traced  throughout,  it  will  be  seen  that  more 
commonly  the  Western  and  American  roots,  or  types,  cross  in  the  Indo-Chinese  region." 
But  another  and  older  influence,  related  to  the  Agaw  of  the  Nile  region,  is  also  traced  in 
the  Guarani,  Omagua,  and  other  languages  of  South  America,  indicating  evidences  of  more 
remote  relations  with  the  Old  World,  and  with  the  African  continent.  This  is  supposed 
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to  have  been  displaced  by  a  Sumerian  migration  by  which  the  Aymara  domination  was 
established  in  Peru,  and  the  Maya  element  introduced  into  Yucatan.  Those  movements 
are  assumed  to  belong  to  an  era  of  civilisation,  during  which  the  maritime  enterprise 
of  the  Pacific  may  have  been  carried  on  upon  a  scale  unknown  to  the  most  adventurous  of 
modern  Malay  navigators,  notwithstanding  the  essentially  maritime  character  by  which 
the  race  is  still  distinguished.  All  this  implies  that  the  highway  to  the  Pacific  was 
familiar  to  both  continents ;  and  hence  a  second  migration  is  recognised,  in  certain 
linguistic  relations,  between  the  Siamese  and  other  languages  of  Indo-China,  and  the 
Quichua  and  Aztec  of  Peru  and  Mexico.  But  the  problem  of  the  origin  of  the  races  of 
this  continent,  and  of  the  sources  of  its  native  civilisation,  is  still  in  that  preliminary 
stage  in  which  the  accumulation  of  materials  on  which  future  induction  may  be  based  is 
of  more  value  than  the  most  comprehensive  generalisations. 

The  vastness  of  the  American  twin  continents,  with  their  Atlantic  and  Pacific  seaboard 
reaching  from  the  Arctic  well  nigh  to  the  Antartic  circle,  furnishes  a  tempting  stimulus  to 
theories  of  migration  on  the  grandest  scale,  and  to  the  assumption  of  comprehensive 
schemes  of  international  relations  in  prehistoric  centuries.  But  they  are  not  more  sub- 
stantial than  the  old  legend  of  Atlantis.  The  best  that  can  be  said  of  them  is  that  here,  at 
any  rate,  are  lines  of  research  in  the  prosecution  of  which  American  ethnologists  may 
employ  their  learning  and  acumen  encouraged  by  the  hope  of  yet  revealing  a  past  not  less 
marvellous,  and  possessing  a  more  personal  interest,  than  all  which  geology  has  recovered 
from  the  testimony  of  the  rocks.  But  before  such  can  be  more  than  dimly  guessed  at,  the 
patient  diligence  of  many  students  will  be  needed  to  accumulate  the  needful  materials. 
Nor  can  we  afford  to  delay  the  task.  The  Narraganset  Bible,  the  work  of  Eliot,  the 
apostle  of  the  Indians,  is  the  memorial  of  a  race  that  has  perished  ;  and  other  nations  and 
languages  have  disappeared  since  his  day,  with  no  such  invaluable  record  of  their 
character.  Mr.  Horatio  Hale  published  in  the  Proceedings  of  the  American  Philosophical 
Society,  in  1883,  a  paper  on  the  "Tutelo  Tribe  and  Language,"  derived  from  Nikonha,  the 
last  survivor  of  a  once  powerful  tribe  of  North  Carolina.  To  Dr.  Briuton,  we  owe  the 
recent  valuable  notes  on  the  Mangue,  another  extinct  language.  On  our  own  North- 
western prairies  the  buffalo  has  disappeared,  and  the  Indian  must  follow.  On  all  hands, 
we  are  called  upon  to  work  diligently  while  it  is  yet  time,  in  order  to  accumulate  the 
materials  out  of  which  the  history  of  this  western  hemisphere  is  to  be  evolved. 

It  accords  with  the  idea  of  Polynesian  genealogy,  that  indications  suggestive  of 
grammatical  affinity  have  been  noted  in  languages  of  South  America,  in  their  mode  of 
expressing  the  tense  of  the  verb ;  in  the  formation  of  causative,  reciprocal,  potential  and 
locative  verbs  by  affixes ;  and  in  the  general  system  of  compound  word  structure.  The 
incorporation  of  the  particle  with  the  verbal  root,  appears  to  embody  the  germ  of  the  more 
comprehensive  American  holophrasms.  Such  affinities  point  to  others  more  markedly 
Asiatic  ;  for  analogies  recognised  between  the  languages  of  the  Deccan  and  those  of  the 
Polynesian  group  in  relation  to  the  determinative  significance  of  the  formative  particles 
on  the  verbal  root,  reappear  in  some  of  the  characteristic  peculiarities  of  American 
languages.  On  this  subject,  the  Eev.  Richard  Grarnett  remarked,  in  a  communication  to  the 
Philological  Society,  that  most  of  the  native  American  languages  of  which  we  have  definite 
information,  bear  a  general  analogy  alike  to  the  Polynesian  family  and  to  the  languages 
of  the  Deccan,  in  their  methods  of  distinguishing  the  various  modifications  of  time  ;  and 
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he  adds :  "  We  may  venture  to  affirm,  in  general  terms,  that  a  South  American  verb  is 
constructed  precisely  as  those  in  the  Tamul  and  other  languages  of  Southern  India ;  con- 
sisting, like  them,  of  a  verbal  root,  a  second  element  denning  the  time  of  the  action,  and 
a  third  denoting  the  subject  or  person." 

So  far  it  becomes  apparent  that  the  evidence,  derived  alike  from  language  and  from 
other  sources,  points  to  the  isolation  of  the  American  continent  through  unnumbered 
ages.  The  legend  of  the  lost  Atlantis  is  true  in  this,  if  in  nothing  else,  that  it  relegates 
the  knowledge  of  the  world  beyond  the  Atlantic,  by  the  early  maritime  races  of  the  Medi- 
terranean, to  a  time  of  hoar  antiquity  in  the  age  of  Socrates,  or  even  of  Solon.  But  at  a 
greatly  later  date  the  Caribbean  Sea  was  scarcely  more  a  mystery  to  the  dwellers  on  the 
shores  of  the  JSgean,  than  was  the  Baltic  or  the  North  Sea.  Herodotus,  indeed,  expressly 
affirms  his  disbelief  in  "  a  river,  called  by  the  barbarians,  Eridanus,  which  flows  into  a  • 
northern  sea,  and  from  which  there  is  a  report  that  amber  is  wont  to  come."  Never- 
theless, we  learn  from  him  of  Greek  traders  exchanging  personal  ornaments  and  woven 
stuffs  for  the  furs  and  amber  of  the  North.  They  ascended  the  Dneiper  as  far  as  Gerrhos, 
a  trading  post,  forty  days'  journey  inland ;  and  the  tokens  of  their  presence  there  have 
been  recovered  in  modern  times.  Not  only  hoards  of  Greek  coins,  minted  in  the  fifth 
century  B.C.,  but  older  golden  gryphons  of  Assyrian  workmanship  have  been  recovered 
during  the  present  century,  near  Bromborg  in  Posen,  and  at  Kiev  on  the  Dneiper.  As 
also,  far  out  in  the  Atlantic,  on  the  most  northern  island  of  the  Azores,  hoards  of  Cartha- 
ginian coins  have  revealed  the  traces  of  the  old  Punier  voyager  there  ;  similar  evidence 
may  yet  be  recovered  in  (Vntral  America,  if  more  ancient  voyagers  from  Sidon,  Tyre,  or 
Seleucia,  did  find  thoir  way  in  some  old  forgotten  century  to  lands  that  lay  beyond  the 
waste  of  waters,  which  seemed  to  engirdle  their  world. 

But  also  the  carving  of  names  and  dates,  and  other  graphic  memorials  of  the  passing 
wayfarer,  is  no  mere  modern  custom.  When  the  sites  of  the  Greenland  settlements  of  the 
Northmen  of  the  tenth  century  were  discovered  in  our  own  day,  the  runic  inscriptions  left 
no  room  for  doubt  as  to  their  former  presence  there.  By  like  evidence  we  learn  of  them 
in  southern  lands,  from  their  runes  still  legible  on  the  marble  lion  of  the  Pineus,  since 
transported  to  its  later  site  in  the  arsenal  of  Venice.  At  Maes  How  in  Orkney,  in  St. 
Molio's  Cave  on  the  Clyde,  at  Kirk  Michael  in  the  Isle  of  Man ;  and  on  many  a  rock  and 
stone  by  the  Baltic,  the  sea-rovers  from  the  north  have  left  enduring  evidence  of  their 
wanderings.  So  was  it  with  the  Roman.  From  the  Moray  Frith  to  the  Libyan  desert, 
and  from  the  Iberian  shore  to  the  Syrian  valleys,  sepulchral,  legionary,  and  mythological 
inscriptions,  as  well  as  coins,  medals,  pottery  and  works  of  art,  mark  the  footprints  of 
the  masters  of  the  world.  In  Italy  itself  Perusinian,  Eugubine,  Etruscan,  and  Greek 
inscriptions  tell  the  story  of  a  succession  of  races  in  that  beautiful  peninsula.  It  was 
the  same,  through  all  the  centuries  of  Hellenic  intellectual  rule,  back  to  the  unrivalled 
inscription  at  Abbu  Simbel.  This  was  cut,  says  Dr.  Isaac  Taylor,'  "  when  what  we 
call  Greek  history  can  hardly  be  said  to  have  commenced  :  two  hundred  years  before 
Herodotus,  the  Father  of  History,  had  composed  his  work ;  a  century  before  Athens  began 
to  rise  to  power.  More  ancient  even  than  the  epoch  assigned  to  Solon,  Thales,  and  the 
seven  wise  men  of  Greece :  it  must  be  placed  in  the  half-legendary  period  at  which  the  laws 
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of  Dracon  are  said  to  have  been  enacted  "—the  period,  in  fact,  from  which  the  legend 
of  Atlantis  was  professedly  derived.  Yet  there  the  graven  characters  are,  with  their 
authentic  bit  of  history,  legible  to  this  day,  of  the  sou  of  Theokles,  sailing  with  his 
company  "up  the  Nile,  when  King  Psamatichos  came  to  Elephantina."  So  it  is  with 
Egyptians,  Assyrians,  Phoenicians,  and  with  the  strange  forgotten  Hittites,  whose  vast 
empire  has  vanished  out  of  the  world's  memory.  The  lion  of  the  Piraeus,  with  its  graven 
runes,  is  a  thing  of  yesterday,  compared  with  the  inscribed  lion  from  Marash,  covered 
with  Hittite  hieroglyphs,  now  in  the  museum  at  Constantinople ;  for  the  Hittite  capital, 
Ketesh,  was  captured  by  the  Egyptian  Sethos,  B.C.  1340.  All  but  the  name  of  this  once 
powerful  people  seemed  to  have  perished.  Yet  the  inscribed  stones,  by  which  they 
were  to  be  restored  to  their  place  in  history,  remained,  awaiting  the  interpretation  of  an 
enlightened  age. 

If  then,  traces  of  the  lost  Atlantis  are  ever  to  be  recovered  in  the  New  "World,  it  must 
be  by  some  indubitable  memorial  of  a  like  kind.  Old  as  the  legend  may  be,  it  is  seen  that 
literal  graphic  memorials — Assyrian,  Phoenician,  Khita,  Egyptian  and  Greek — still  remain 
to  tell  of  times  even  beyond  the  epoch  assigned  to  Solon.  The  antiquaries  of  New  England 
have  sought  in  vain  for  runic  memorials  of  the  Northmen  of  the  tenth  century  ;  and  the 
diligence  of  less  trustworthy  explorers  for  traces  of  ancient  records  has  been  stimulated 
to  excess,  throughout  the  northern  continent,  with  results  little  more  creditable  to  their 
honesty  than  their  judgment.  What  some  chance  disclosure  may  yet  reveal,  who  can 
presume  to  guess  ?  But  thus  far  it  appears  to  be  improbable  that  within  the  continental 
area  north  of  the  G-ulf  of  Mexico,  evidences  of  the  presence  of  Phoenician,  Greek,  or 
other  ancient  historic  race  will  now  be  found.  Certain  it  is  that,  whatever  transient 
visits  may  have  been  paid  to  North  America  by  representatives  of  Old  World  progress,  no 
long-matured  civilisation,  whether  of  native  or  foreign  origin,  has  existed  here.  Through 
all  the  centuries  of  which  definite  history  has  anything  to  tell,  it  has  remained  a  world 
apart,  secure  in  its  isolation,  with  languages,  arts,  and  customs  essentially  native  in 
character.  The  nations  of  the  Maya  stock  appear  to  have  made  the  gratest  progress 
in  civilisation  of  all  the  communities  of  Central  America.  They  dwelt  in  cities  adorned 
with  costly  structures  dedicated  to  the  purposes  of  religion  and  the  state ;  and  had 
political  government,  and  forms  of  social  organisation,  to  all  appearance,  the  slow  growth 
of  many  generations.  They  had,  also,  a  well-matured  system  of  chronology  ;  and  have  left 
behind  them  graven  and  written  records,  analogous  to  those  of  ancient  Egypt,  which  still 
await  decypherment.  Whether  this  culture  was  purely  of  native  growth,  or  had  its  origin 
from  the  germs  of  an  Old  World  civilisation,  can  only  be  determined  when  its  secrets  have 
been  fully  mastered.  The  region  is  even  now  very  partially  explored.  The  students  of 
American  ethnology  and  archaeology  are  only  awakening  to  some  adequate  sense  of  its 
importance.  But  here  appears  to  have  been  the  centre  of  a  native  American  civilisation 
whence  light  was  slowly  radiating  on  either  hand,  before  the  vandals  of  the  Spanish 
Conquest  quenched  it  in  blood  The  civilisation  of  Mexico  was  but  a  borrowed  reflex  of 
that  of  Central  America ;  and  its  picture-writing  is  a  very  inferior  effort  imitation  of  the 
ideography  of  the  Maya  hieroglyphics. 

A  tendency  manifests  itself  anew  to  trace  the  metallurgy,  the  letters,  the  astronomical 
science,  and  whatever  else  marks  the  quickening  into  intellectual  life  of  this  American 
leading  race,  to  an  Asiatic  or  other  Old  World  origin.  The  point,  however,  is  by  no  means 
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established ;  nor  can  any  reason  be  shown  why  the  human  intellect  might  not  be  started 
on  the  same  course  in  Central  America,  as  in  Mesopotamia  or  the  valley  of  the  Nile.  If  we 
assume  the  primary  settlement  of  Central  America  by  expeditions  systematically  carried 
on  under  the  auspices  of  some  ancient  maritime  power  of  the  Mediterranean,  or  of  an  early 
seat  of  Iberian  or  Libyan  civilisation,  then  they  would,  undoubtedly,  transplant  the  arts 
of  their  old  home  to  the  New  World.  But,  on  the  more  probable  supposition  of  wanderers, 
either  by  the  Atlantic  or  the  Pacific,  being  landed  on  its  shores,  and  becoming  the  unde- 
signed settlers  of  the  continent,  it  is  otherwise  ;  and  the  probabilities  are  still  further  dim- 
inished, if  we  conceive  of  ocean  wanderers,  from  island  to  island  of  the  Pacific,  at  length 
reaching  the  shores  of  the  remote  continent  after  intervening  generations  had  lost  the 
traditions  of  their  Asiatic  fatherland.  The  condition  of  metallurgy  as  practised  by  the 
Mexicans  and  Peruvians  exhibited  none  of  the  matured  phases  of  an  inheritance  from  remote 
generations,  but  partook  rather  of  the  tentative  characteristics  of  immature  native  art. 

We  are  prone  to  overestimate  the  facilities  by  which  the  arts  of  civilisation  may  be 
transplanted  to  remote  regions.  It  is  not  greatly  more  difficult  to  conceive  of  the  redis- 
covery of  some  of  the  essential  elements  of  human  progress  than  to  believe  in  the  trans- 
ference of  them  from  the  eastern  to  the  western  hemisphere  by  wanderers  from  either 
Europe  or  Asia.  Take  the  average  type  of  emigrants,  such  as  are  annually  landed  by 
thousands  at  New  York.  They  come  from  the  most  civilised  countries  of  Europe.  Yet, 
how  few  among  them  all  could  be  relied  upon  for  any  such  intelligent  comprehension 
of  metallurgy,  if  left  entirly  to  their  own  resources,  as  to  be  found  able  to  turn  the 
mineral  wealth  of  their  new  home  to  practical  account;  or  for  astronomical  science,  such 
as  would  enable  them  to  construct  a  calendar,  and  start  afresh  a  systematic  chronology. 
As  to  letters,  the  picture-writing  of  the  Aztecs  was  the  same  in  principle  as  the  rude  art  of 
the  northern  Indians  ;  and  I  cannot  conceive  of  any  reason  for  rejecting  the  assumption  of 
its  native  origin  as  an  intellectual  triumph  achieved  by  the  labours  of  many  generations. 
Every  step  is  still  traceable,  from  the  rude  picturings  on  the  Indian's  grave-post  or  rock- 
inscription,  to  the  systematic  ideographs  of  Palenque  or  Copan.  Hieroglyphics,  as  the 
natural  outgrowth  of  pictorial  representation,  must  always  have  a  general  family  likeness; 
but  all  attempts  to  connect  the  civilisation  of  Central  and  Southern  Amarica  with  that  of 
Egypt  fail,  so  soon  as  a  comparison  is  instituted  between  the  Egyptian  calendar  and  any 
of  the  native  American  systems  of  recording  dates  and  computing  time.  The  vague  year 
of  365  days,  and  the  corrected  solar  year,  with  the  great  Sothic  Cycle  of  1460  years,  so  inti- 
mately interwoven  with  the  religious  system  and  historical  chronology  of  the  Egyptians, 
abundantly  prove  the  correction  of  the  Egyptian  calender  by  accumulated  experience,  at  a 
date  long  anterior  to  the  resort  of  the  Greek  astronomer,  Thales,  to  Egypt.  At  the  close  of 
the  fifteenth  century,  the  Aztecs  had  learned  to  correct  their  calendar  to  solar  time  ;  but  their 
cycle  was  one  of  only  fifty-two  years.  The  Peruvians  also  had  their  recurrent  religious 
festivals,  connected  with  the  adjustment  of  their  sacred  calendar  to  solar  time ;  but  the 
geographical  position  of  Peru,  with  Quito,  its  holy  city,  lying  immediately  under  the 
equator,  greatly  simplified  the  process  by  which  they  regulated  their  religious  festivals 
by  the  solstices  and  equinoxes.  The  facilities  which  their  equatorial  position  afforded  for 
determining  the  few  indispensable  periods  in  their  calendar  were,  indeed,  a  doubtful 
advantage,  for  they  removed  all  stimulus  to  progress.  The  Mexican  calendar  is  the  most 
remarkable  evidence  of  the  civilisation  attained  by  that  people.  Humboldt  unhesitatingly 
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connected  it  with  the  ancient  science  of  south-eastern  Asia.  But  instead  of  its  exhibiting 
any  such  inevitable  accumulation  of  error  as  that  which  gave  so  peculiar  a  character  to 
the  historical  chronology  of  the  Egyptians,  its  computation  differed  less  from  true  solar 
time  than  the  unreformcd  Julian  calendar  which  the  Spaniards  had  inherited  from  pagan 
Rome.  But  though  this  suffices  to  show  that  the  civilisation  of  Mexico  was  of  no  great 
antiquity,  it  only  accords  with  other  evidence  of  its  borrowed  character.  The  Mexicans 
stood  in  the  same  relation  to  Central  America  as  the  Northern  Barbarians  of  the  third  and 
fourth  century  did  to  Italy  ;  and  the  intruding  Spaniard  nipped  their  germ  of  borrowed  civi- 
lisation in  the  bud.  So  long  as  the  search  for  evidences  either  of  a  native  or  intruded 
civilisation  is  limited  to  the  northern  continent  of  America,  it  is  equivalent  to  an  attempt 
to  recover  the  traces  of  Greek  and  Bom  an  civilisation  in  transalpine  Europe.  The  Mexican 
calendar  stone  is  no  more  than  the  counterpart  of  some  stray  Greek  or  Roman  tablet 
beyond  the  Alps ;  or  rather,  perhaps,  of  some  Mtesogothie  product  of  borrowed  art. 

We  must  await  then,  the  intelligent  exploration  of  Central  America,  before  any 
certain  conclusion  can  be  arrived  at  relative  to  the  story  of  the  New  "World's  unknown 
past.  On  the  sculptured  tablets  of  Palenque,  Quiriqua,  Chichenitza,  and  Uxmul,  and 
on  the  collossal  statues  at  Copan  and  other  ancient,  sites,  are  numerous  inscriptions 
awaiting  the  decypherment  of  the  future  Young  or  Champolion  of  American  paleo- 
graphy. The  whole  region  was  once  in  occupation  by  a  lettered  race,  having  the 
same  written  characters  and  a  common  civilisation.  If  they  learned  of  some  apostle 
from  the  Mediterranean  the  grand  invention  of  letters,  which,  as  Bacon  says,  "  as 
ships,  pass  through  the  vast  seas  of  time,  and  make  ages  so  distant  to  participate  of 
the  wisdom,  illuminations  and  inventions,  the  one  of  the  other  ;  "  then,  we  may  confidently 
anticipate  the  recovery  of  some  graphic  memorial  of  the  messenger,  confirming  the 
oft-recurring  traditions  of  bearded  white  men  who  came  from  beyond  the  sea,  intro-- 
duced  the  arts  of  civilisation,  and  were  reverenced  as  divine  benefactors.  It  cannot  be  that 
Egyptian,  Assyrian,  Hittite,  Phoenician,  and  other  most  ancient  races,  are  still  perpetuated 
by  so  many  traces  of  their  wanderings  in  the  Old  World ;  that  the  Northmen's  graphic 
runes  have  placed  beyond  all  question  their  pre-Columbian  explorations  ;  and  yet  that  not 
a  single  trace  of  Mediterranean  wanderers  to  the  lost  Atlantis  survives.  In  Humboldt's 
"  Researches,"  a  fragment  of  a  reputed  Phoenician  inscription  is  engraved.  It  was  copied 
by  Ranson  Bueno,  a  Franciscan  monk,  from  a  block  of  granite  which  he  discovered  in  a 
cavern  in  the  mountain  chain,  between  the  Orinoco  and  the  Amazon.  Humboldt  recog- 
nised in  it  some  resemblance  to  the  Phoenician  alphabet.  We  must  remember,  however, 
what  rudely  traced  Phoenician  characters  are ;  and  as  to  their  transcriber,  it  may  be  pre- 
sumed that  he  had  no  knowledge  of  Phoenician.  Humboldt,  says  of  him  :  "  The  good 
monk  seemed  to  be  but  little  interested  about  this  pretended  inscription,"  though,  he 
adds,  he  had  copied  it  very  carefully. 

The  lost  Atlantis,  then,  lies  still  in  the  future.  The  earlier  studies  of  the  monuments 
and  prehistoric  remains  of  the  American  continent  seemed  to  point  conclusively,  to  a  native 
source  for  its  civilisation.  From  quipu  and  wampum,  pictured  grave-post  and  buffalo 
robe,  to  the  most  finished  hieroglyphs  of  Copan  or  Palenque,  continuous  steps  appear  to 
be  traceable  whereby  American  man  developed  for  himself  the  same  wondrous  invention 
of  letters  which  ancient  legend  ascribed  to  Thoth  or  Mercury ;  or,  in  less  mythic  form,  to 
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the  Phoenician  Cadmus.  Nor  has  the  generally  accepted  assumption  of  a  foreign  origin 
for  American  metallurgy  been  placed  as  yet  on  any  substantial  basis.  Gold,  as  I  believe, 
was  everywhere  the  first  metal  wrought.  The  bright  nugget  tempted  the  savage,  with 
whom  personal  ornaments  precede  dress.  It  was  readily  fashioned  into  any  desired  shap<-. 
The  same  is  true,  though  in  a  less  degree,  of  copper;  and  wherever,  as  on  the  American 
continent,  native  copper  abounds,  the  next  step  in  metallurgy  is  to  be  anticipated.  With 
the  discovery  of  the  economic  use  of  the  metals,  an  all-important  step  had  been  achieved, 
leading  to  the  fashioning  of  useful  tools,  to  architecture,  sculpture,  pictorial  ornamentation, 
and  so  to  ideography.  The  facilities  for  all  this  were,  at  least,  as  abundant  in  Central 
and  Southern  America  as  in  Egypt.  The  progress  was,  doubtless,  slow ;  but  when  the 
neolithic-  age  began  to  yield  to  that  of  the  metallurgist,  the  all-important  step  had  been 
taken,  The  history  of  this  first  step  is  embodied  in  myths  of  the  New  World,  no  less  than 
of  the  Old.  Tubalcain,  Dicdalus,  Hephaestus,  Vulcan,  Vcelund,  Galant,  and  Waylaud  the 
Saxon  smith-god,  are  all  mere  legendary  variations  of  the  first  mastery  of  the  use  of  the 
metals  ;  and  so,  too,  the  new  world  has  Quetxalcoatl,  its  divine  instructor  in  the  same 
priceless  art. 

It  forms  one  of  the  indisputable  facts  of  ancient  history  that,  long  before  Greece 
became  the  world's  intellectual  leader,  the  eastern  Mediterranean  was  settled  by  maritime 
races,  whose  adventurous  enterprise  led  them  to  navigate  the  Atlantic.  There  was  no 
greater  impediment  to  such  adventurous  mariners  crossing  the  Atlantic  in  earliest  centuries 
before  Christ,  than  at  any  subsequent  date  prior  to  the  revival  of  navigation  in  the  fifteenth 
century.  It  would  not,  therefore,  in  any  degree,  surprise  me  to  learn  of  the  discovery 
of  a  genuine  Phu'iiician,  or  other  inscription  ;  or,  of  some  hoard  of  Assyrian  gryphons, 
or  shekels  of  the  merchant  princes  of  Tyre  "  that  had  knowledge  of  the  sea,"  being 
recovered  among  the  still  unexplored  treasures  of  the  buried  empire  of  Montezuma,  or 
the  long  deserted  ruins  of  central  America.  Such  a  discovery  would  scarcely  be  more 
surprising  than  that  of  the  Punic  hoards  found  at  Corvo,  the  most  westerly  island  of 
the  Azores.  Yet  it  would  furnish  a  substantial  basis  for  the  legend  of  Atlantis,  akin  to 
that  which  the  runic  monuments  of  Kingiktorsoak  and  Igalikko  supplied  in  confirmation 
of  the  fabled  charms  of  a  Hesperian  region  lying  within  the  Arctic  circle ;  and  of  the  first, 
actual  glimpses  of  the  American  mainland  by  Norse  voyagers  of  the  tenth  century,  as 
told  in  more  than  one  of  their  old  Sagas.  But  until  such  evidence  is  forthcoming,  the 
legendary  Atlantis  must  remain  a  myth,  and  pre-Columbian  America  be  still  credited 
with  a  self-achieved  progress. 
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Last  year,  when  I  was  elected  President  of  this  Section,  I  hoped  to  be  able  to  find 
ample  time  for  the  preparation  of  my  Address.  Various  unforeseen  circumstances  have, 
however,  combined  to  prevent  me  from  devoting  to  this  purpose  as  much  time  as  I  had 
desired,  and  I  have  been  consequently  obliged  to  confine  myself  to  the  few  hastily  pre- 
pared and  meagre  remarks  which  I  am  now  about  to  address  to  you. 

Four  years  ago,  this  Society  was  organized  by  His  Excellency  the  Marquis  of  Lome, 
and  as  I  was  one  of  those  who  had  the  honour  of  being  appointed  by  His  Excellency  an 
officer  in  this  Section,  it  seems  to  me  that  it  will  not  be  out  of  place  for  me  now,  to  refer 
to  some  of  the  objects  which  were  aimed  at,  and  to  the  hopes  which  were  entertained, 
at  the  time  of  the  organization  of  the  Society,  at  least  so  far  as  they  directly  affect  this 
Section.  These  objects  were,  first,  to  establish  a  bond  of  union  between  the  scattered 
workers  in  different  parts  of  the  Dominion,  by  bringing  them  together  once  a  year  for 
interchange  of  ideas,  and  discussion  of  papers.  Next,  it  was  hoped  that  means  would  be 
found  to  publish  valuable  scientific  papers  in  Canada,  which  otherwise  would  either  be 
published  in  very  inferior  style  or  in  a  curtailed  form,  or  at  best  appear  in  the  transac- 
tions of  foreign  societies  and  be  little  known  in  Canada.  The  knowledge  that  a  really 
valuable  paper  once  prepared  would  find  publication  in  Canada  free  of  cost,  would  also, 
it  was  expected,  act  as  a  great  stimulus  to  Canadian  workers  in  Science.  Another  object 
of  the  Society  was  to  provide  a  body,  whom  the  Government  might  refer  to  when  requir- 
ing information  on  scientific  points,  and  who  might  call  the  attention  of  the  Government, 
to  the  desirability  of  aiding  in  scientific  researches  which  were  likely  to  be  of  national 
benefit. 

With  regard  to  the  first  of  these  objects,  viz.,  the  bringing  together  from  time  to 
time  of  some  of  the  most  eminent  scientific  workers  in  the  Dominion,  it  is  one  of  the 
utmost  importance  in  every  country.  The  solitary  worker  in  Science  is  but  too  apt  to  get 
into  one  groove  of  thinking  and  working,  but  let  him  meet  with  others  who  are  interested 
in  the  same  kind  of  w.ork,  let  him  talk  with  them  of  the  work  he  is  engaged  in,  or  listen 
to  what  they  have  to  say  of  what  they  are  doing,  and  the  chances  are  that  he  will  get 
some  idea  which  will  be  of  use  to  him.  It  may  be,  that  he  will  be  asked  a  question  the 
answer  to  which  requires  a  more  detailed  reasoning  out  of  some  point  than  he  has  yet 
given  to  it,  and  this  will  lead  him  to  a  more  thorough  grasp  of  his  own  idea ;  or  it  may 
possibly  turn  out,  on  his  attempting  to  elaborate  his  proof,  that  his  former  reasoning  has 
been  fallacious,  even  if  his  conclusions  have  not  been  false.  In  such  a  case,  if  he  has  not 
yet  written  a  paper  on  the  subject,  the  paper  when  written  will  be  free  from  errors  which 
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might  otherwise  have  occurred  in  it,  and  if  the  paper  has  been  already  written,  it  will 
give  the  author  an  opportunity  of  removing  the  blemishes  before  publication ;  or  if  the 
error  which  is  detected  should  seem  to  require  it,  he  may  withdraw  the  paper  altogether. 

Dr.  Wilson,  the  President  of  this  Society  for  the  present  year,  recently  said  to  me  that, 
when  he  first  came  to  Canada  many  years  ago  from  Edinburgh,  there  were  two  things  that 
he  missed  above  all  others ;  the  first  was  the  want  of  a  good  library  to  which  he  could 
refer  (for  there  was  then  no  library  worthy  of  the  name  in  Toronto),  and  the  second  was 
the  absence  of  all  opportunity  of  discussing  with  others,  interested  in  such  work  as  he 
might  be  engaged  in,  the  various  points  to  which  his  attention  might  be  turned  during 
the  progress  of  his  investigations.  So  many  points  would  be  discussed,  he  added,  at 
meetings  of  the  Royal  Society  of  Edinburgh  and  in  other  learned  societies,  that  the 
author  of  any  literary  or  scientific  work  would  generally  have  his  views  so  modified 
and  enlarged  before  its  completion,  that  he  would  find  it  impossible  to  say,  how  much  was 
really  due  to  his  own  researches,  and  how  much  had  been  suggested  in  these  discussions. 

It  must  not  be  forgotten  that  what  we,  as  scientific  workers,  should  aim  at,  is  not  so 
much  the  production  of  a  large  number  of  papers,  as  that  such  as  we  may  produce  shall 
contain  new  scientific  truths,  new  scientific  deductions  from  old  principles,  or  new  and 
improved  methods  of  deducing  facts  already  known,  and  that  they  may  be  as  far  as  pos- 
sible free  from  error.  When  once  a  paper  is  printed,  in  which  deductions  are  drawn  from 
erroneous  premises,  or  erroneous  deductions  from  true  premises,  this  paper  may  be  read 
by  many  who  will  be  unable  to  detect  the  errors  and  who  may  copy  them  and  so  spread 
not  truth  but  error.  When  once  widely  spread,  it  is  often  the  work  of  a  very  long  time 
before  the  erroneous  ideas  thus  promulgated  become  eradicated. 

A  good  instance  of  this  difficulty  is  the  erroneous  impression  very  generally  held  by 
mathematicians  as  to  specific  gravity  and  density.  The  specific  gravity  of  a  substance  is 
commonly  taken  by  them  as  the  weight  of  a  unit  of  volume  of  that  substance,  thus  making 
the  specific  gravity  vary  from  place  to  place,  and  introducing  uuneccessary  complication 
into  all  calculations  involving  this  quantity.  The  density  of  the  substance  is  on  the 
other  hand  taken  as  the  mass  of  a  unit  of  volume  of  the  substance.  Every  practical  physic- 
ist must  know  that  specific  gravity,  like  density,  is  determined  by  a  comparison  of  the 
masses  of  equal  volumes  of  the  given  and  a  standard  substance ;  yet  in  all  our  elementary 
text  books  on  hydrostatics,  at  least  in  the  English  language,  the  above  way  of  defining 
specific  gravity  is  still  retained,  although  in  the  elementary  text  books  on  mechanics  it  is 
clearly  pointed  out  that  what  are  ordinarily  called  standards  of  weight  are,  in  the  mathe- 
matician's way  of  defining  weight  and  mass,  in  reality  standards  of  mass. 

In  France  also,  at  least  a  few  years  ago,  both  terms  were  used ;  and  there,  according  to 
Millar,  in  tables  of  specific  gravity  the  unit  was  usually  water  at  zero  cent.,  while  in  tables 
of  density  the  unit  was  water  at  4°c. 

If  in  these  countries  errors  or  unnecessary  complications,  once  introduced,  are  so  per- 
sistent, in  Canada,  or  at  any  rate  in  Ontario,  they  are  likely  to  be  still  more  so.  We  are 
here  having  introduced  into  our  schools  a  uniform  series  of  text  books,  so  that  if  any  errors 
creep  into  them,  not  the  pupils  in  one  school  only,  but  in  a  whole  generation,  will  be 
brought  up  in  the  same  errors,  which  will  not  therefore  stand  so  good  a  chance  of  being 
corrected  by  the  after  mixing  together  of  pupils  from  different  schools. 

Although  then,  whatever  precautions  Jwe  may  take,  as  Science  advances,  we  shall 
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find  that  we  have  much  to  unlearn  as  well  as  to  learn,  it  is  a  matter  of  no  little  importance, 
that  we  should  do  all  we  can  to  prevent  errors  coming  in  at  the  fountain  head,  that  is  in 
the  original  papers  in  which  new  ideas  are  promulgated  ;  and  we  should  therefore  not  only 
endeavour  to  make  the  papers  which  we  ourselves  write  as  free  as  possible  from  errors, 
but,  by  discussing  those  which  are  brought  before  us,  endeavour,  if  we  can,  to  detect  and 
have  corrected,  before  publication,  the  defects  in  such  papers  as  may  have  been  written 
by  others. 

Some  of  the  papers  which  have  been  laid  before  us  at  the  meetings  during  the  past 
four  years  have  been  fairly  well  discussed;  it  would,  however,  it  seems  to  me,  be  a  great 
benefit  to  the  Society  were  the  discussions  still  more  frequent  and  more  freely  participated 
in.  Perhaps  the  ignorance  which  has  generally  prevailed  heretofore,  as  to  the  nature  of 
the  papers  to  be  read,  by  preventing  the  members  present  from  giving  any  prior  consi- 
deration to  the  subject  matter  of  the  paper,  may  have  greatly  hindered  discussion.  An 
effort  has  been  made  this  year  to  overcome  this  difficulty,  by  printing  a  short  account  of 
the  contents  of  some  of  the  papers,  and  it  is  to  be  hoped  that,  in  future,  members  will 
always  endeavour  to  prepare,  when  possible,  such  a  short  abstract  of  their  papers  as  will 
give  a  fair  idea  of  their  contents.  There  is  also  another  way  in  which  members  may  aid 
in  this  matter.  It  is  to  be  assumed  that  any  criticism  of  a  paper  is  made  with  the  object 
of  bringing  out  the  truth,  and  of  preventing  errors  from  appearing  in  our  printed  volume  ; 
and  that  any  questions  that  may  be  asked,  are  either  for  the  purpose  of  further  elucidating 
some  point  which  is  obscure  in  the  paper,  or  from  the  desire  of  the  member  asking  the 
question  to  obtain  further  information  on  a  point  on  which  he  happens  to  be  ignorant. 
In  either  case,  the  member  presenting  the  paper  should  do  his  best  to  elucidate  the  point ; 
if  he  has  been  in  error,  it  is  for  his  own  credit  that  the  paper  should  not  be  printed  with 
errors  in  it,  and  if  there  is  no  error,  the  question  or  criticism  may  show  that  some  point 
has  not  been  very  plainly  brought  out,  and  the  author  may  see  that,  by  a  slight  verbal 
alteration,  his  meaning  may  be  made  clearer.  But  even  if  there  is  no  error  and  no  real 
want  of  clearness  in  the  paper,  but  the  criticism  has  been  made  through  false  reasoning 
of  a  member  who  has  started  or  taken  part  in  the  discussion,  the  member  presenting  the 
paper  having  presumably  the  subject  at  his  fingers'  ends,  should  be  able  to  point  out  at 
what  point  the  criticism  fails,  and  the  consideration  due  from  one  member  of  this  Society 
to  another  should  make  him  willing  to  do  this,  and  to  do  it  courteously,  even  though  his 
superior  knowledge  of  the  subject  shews  him  that  the  objections  which  are  raised  are 
frivolous  or  absurd.  I  cannot  but  hope  that  the  discussions  will,  in  the  future,  prove  to 
be  perhaps  the  most  instructive  and  interesting  feature  in  our  meetings,  as  I  have  found 
them  at  meetings  of  some  other  societies. 

Let  us  turn  now  to  the  next  point  which  I  mentioned  as  among  the  principal  objects 
in  the  foundation  of  the  Society,  viz.,  the  publication  in  Canada  of  valuable  scientific 
papers.  On  this  point  we  have  reason  to  congratulate  ourselves  on  success.  "We  have 
had  presented  to  us  and  published  in  our  Transactions,  papers  on  a  variety  of  subjects, 
mathemical,  chemical  and  engineering,  in  numbers  satisfactory,  considering  the  small 
number  of  members,  and  of  quality  decidedly  high.  Most  of  these  papers  have  been  con- 
tributed by  members  of  the  Society.  It  is  to  be  regretted  that  a  larger  number  of  papers 
have  not  been  contributed  by  outsiders,  and  we  should  all  endeavour  to  get  scientific 
workers  with  whom  we  may  be  acquainted  to  occasionally  present  papers,  as  we  should 
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thus  add  to  the  interest  of  these  meetings  and  to  the  value  of  our  Transactions.  We  should 
also  gain  this  future  advantage,  that  should  a  vacancy  arise  in  our  Section  we  should  be 
able  to  judge  by  the  value  of  the  papers,  which  had  been  contributed  to  us,  whom  it  was 
desirable  to  elect  to  fill  the  vacancy. 

"With  regard  to  the  next  function  of  the  Society,  namely,  that  of  advising  the  Govern- 
ment on  scientific  points,  we  have  had,  as  the  President  has  already  informed  you,  for  the 
last  two  years,  a  committee  to  cooperate  with  a  committee  of  the  British  Association,  in 
urging  on  the  Government  the  advisability  of  providing  for  continuous  tidal  observations 
in  Canada.  In  January  last,  these  committees,  with  some  members  of  the  Board  of  Trade 
of  Montreal,  waited  on  the  Government,  and  urged  that  provision  be  made  in  the  estimates 
for  this  purpose.  The  defecit  this  year  has,  however,  made  it  difficult  to  get  any  matter 
taken  up  that  requires  expenditure,  and  although  all  the  members  of  the  Government 
seem  to  acknowledge  the  necessity  of  accurate  observations,  the  cost  of  obtaining  them 
prevents  them  for  the  present  from  taking  the  matter  up. 

Having  made  these  few  remarks  and  suggestions  on  the  work  of  the  Society,  I  should 
like  to  take  this  opportunity,  the  best  that  will  perhaps  ever  occur  to  me,  to  point  out  to 
you  how  you  could  aid  the  particular  branch  of  scientific  work  with  which  I  am  more 
particularly  connected  as  Superintendent  of  the  Meteorological  Service  of  the  Dominion 
of  Canada.  You  are  probably  all  of  you  aware  that  the  Dominion  Government  has  for 
many  years  past  made  annually  an  appropriation  for  the  maintenance  of  this  service.  In 
doing  this,  they  have  principally  in  view  the  providing  for  storm  warnings  for  the  use  of 
mariners,  and  ibr  daily  weather  predictions  for  the  benefit  of  farmers  and  others  to  whom 
a  fairly  accurate  knowledge  for  a  short  time  in  advance  of  what  weather  may  be  expected 
is  of  commercial  value  ;  and  although  the  obtaining  statistics  of  climate  has  not  been 
entirely  neglected,  the  vast  bulk  of  the  annual  grant  is  absorbed  for  the  two  purposes 
which  I  have  named. 

The  observations  which  can  be  immediately  made  use  of  for  these  two  purposes  are 
not  sufficient  for  the  purpose  of  tracing  out  local  peculiarities  in  climate,  or  for  tracing 
these  peculiarities  to  their  causes  in  the  local  surroundings.  To  do  this  we  must  have 
the  statistics  which  are  collected  by  the  Dominion  Government  supplemented  by  others 
which  are  not  being  collected  by  them,  and  the  greater  portion  of  which  they  cannot  be 
expected  to  go  to  any  considerable  expense  in  obtaining.  In  Europe  and  also  in  the  United 
States  there  are  meteorological  societies  which  collect  much  valuable  information.  These 
societies  collect  and  print  statistics,  and  also  publish  many  papers  on  Meteorology,  and 
are  supported  solely  by  the  subscriptions  of  the  members.  In  the  United  States,  in  addition 
to  the  work  now  performed  by  the  Signal  Service,  which  includes  that  which  was  for- 
merly undertaken  by  the  Smithsonian  Institute,  many  of  the  individual  States  have 
weather  bureaus  of  their  own. 

In  Canada  we  have  not  many  men  of  means  and  leisure  who  are  sufficiently  inter- 
ested in  scientific  researches  to  make  them  willing  not  only  to  devote  their  time  to  the 
systematic  taking  of  observations,  but  to  purchase  instruments  and  pay  for  the  printing 
of  results.  To  meet  in  some  measure  this  difficulty,  the  Meteorological  Service,  in  the  case 
of  individuals  who  reside  in  districts  from  which  sufficient  observations  are  not  already 
received,  and  who  are  willing  to  take  observations  gratis,  furnishes  the  necessary  instru- 
ments and  provides  for  the  publication  of  the  observations.  Notwithstanding  this,  there 
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are  large  portions,  even  of  the  Provinces  which  have  long  been  settled,  for  which  our 
climatological  statistics  are  either  very  meagre  or  are  altogether  wanting.  The  observa- 
tions of  which  we  have  most  need  are  those  of  precipitation.  Ontario  and  Manitoba  are 
the  only  two  of  our  Provinces  in  which  we  have  any  approach  to  adequate  observations 
of  rainfall.  In  the  other  Provinces  we  know  the  rainfall  at  a  few  isolated  stations,  but 
not  at  nearly  enough  to  form  any  idea  as  to  the  amount  at  intermediate  points.  The 
amount  of  precipitation  depends  so  much  on  the  configuration  of  the  land,  that  a  very 
much  larger  number  of  observing  stations  is  required  for  this  than  for  the  other  elements 
which  together  make  the  climate  of  a  district.  To  meet  this  want,  the  Departments  of 
Agriculture  of  Ontario  and  Manitoba  have  got  agents  all  over  these  Provinces  to  report 
the  rain  and  snowfall.  The  reports  are  forwarded  to  the  Meteorological  Office  at  Toronto, 
and  abstracts  of  the  results  are  furnished  monthly  by  that  office  to  the  Local  Governments. 
By  this  means,  an  amount  of  information  has  been  collected  which  has  enabled  me  to 
prepare  maps  showing  the  precipitation  with  a  fair  degree  of  accuracy  over  the  greater 
portion  of  these  two  Provinces.  These  maps  show  that  the  precipitation  in  some  parts  of 
Ontario  is  about  double  what  it  is  in  others,  and  in  Manitoba  the  differences  are  relatively 
about  the  same.  If  we  had  attempted  a  few  years  ago,  before  we  were  receiving  these 
additional  reports,  to  draw  any  conclusions  as  to  the  distribution  of  rainfall  over  these 
Provinces  from  such  as  we  did  receive,  our  results  would  have  been  altogether  erroneous, 
and  in  the  other  Provinces  we  are  still  unable  to  give  any  information,  except  at  a  few 
isolated  points. 

The  same  may  be  said  to  a  great  extent  in  regard  to  the  daily  range  of  temperature, 
which  also  varies  a  good  deal  from  place  to  place,  although  not  to  the  same  extent  as  the 
rainfall. 

Now,  it  occurred  to  me  that  if  I  could  interest  the  members  of  this  Society  in  this 
subject,  they  might  in  turn  interest  friends  living  in  some  of  the  less  thickly  populated 
portions  of  their  respective  Provinces,  and  get  them  to  volunteer  as  observers  ;  or  they 
might,  perhaps,  by  bringing  the  matter  to  the  notice  of  the  Local  Governments,  induce 
them  to  do  in  other  Provinces,  something  like  what  is  now  being  done  in  Ontario  and 
Manitoba.  By  this  means,  great  service  would  be  rendered  to  the  Science  of  Meteorology, 
while  the  information  would  at  the  same  time  be  of  immediate  practical  importance.  I 
hope,  therefore,  that  you  will  bear  this  want  in  mind,  and  endeavour,  as  opportunity  may 
occur,  to  aid  me  in  a  matter  of  importance  to  Science,  and  to  the  advancement  of  the 
Dominion  and  of  the  individual  Provinces. 
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II.— The  Genetic  History  of  Crystalline  Rocks.1 
By  T.  STEREY  HUNT,  M.A.,  LL.D.  (Cantab.) 

(Read  in  abstract,  May  25, 1886.) 

• 

§  1.  In  a  preceding  essay  on  the  the  Origin  of  Crystalline  Rocks,2  we  have  considered 
at  length  the  different  views  hitherto  maintained  as  to  the  mode  of  their  production,  and 
have  set  forth  what  we  have  called  the  "  crenitic  hypothesis."  It  is  proposed  in  the  follow- 
ing pages  to  examine  still  farther  the  new  hypothesis  in  some  of  its  aspects,  to  show  how 
far  the  conception  of  a  single  consolidated  igneous  mass  under  the  combined  action  of 
water  and  heat  may  be  made  to  explain  satisfactorily  the  various  facts  in  the  history  of 
the  earth's  crystalline  crust,  and  thus  to  reconcile  many  of  the  contradictions  which  still 
divide  the  geological  world  as  to  the  relations  of  stratified  and  massive  crystalline  rocks. 
Hence  the  title  of  the  present  essay. 

Of  the  great  divisions  adopted  by  the  "Wernerian  school  in  geology,  those  of  Primary 
and  Secondary  correspond  respectively  to  Original  and  Derived  rocks,  and  were  supposed 
to  represent  earlier  and  later  periods  in  geologic  time ;  the  name  of  "  Transition  "  being 
applied  to  the  rocks  of  an  intermediate  period,  believed  to  mark  the  passage  from  the 
conditions  of  the  Primary  to  those  of  the  Secondary  age.  The  name  of  "  Tertiary  "  given 
to  the  rocks  of  a  still  later  age,  and  marking  a  subsequent  period  in  the  process  of  deriva- 
tion, needs  no  explanation.  By  the  geologists  of  the  Huttouian  school  the  rocks,  called 
"Primary"  or  "Original"  by  the  "Wernerians,  were  imagined  to  be  in  many,  if  not  in  all 
cases,  Secondary  or  Derived  rocks,  the  materials  of  which,  got  from  the  disintegration  of 
preexisting  masses,  had  been  arranged  by  water,  and  subsequently  transformed  by  combined 
mechanical  and  chemical  agencies  into  their  present  crystalline  condition  ;  in  accordance 
with  which  hypothesis  they  have  been  called  "  Metamorphic  "  rocks.  By  rejecting,  as  their 
master  Button  had  done,  all  "inquiry  into  the  first  origin  of  things,"  or  "the  commence- 
ment or  termination  of  the  present  order,"  and  by  teaching  that  the  rocks,  called  by  "Wer- 
nerians "  Primary"  and  "Transition,"  were  for  the  most  part,  if  not  wholly,  metamorphosed 
portions  of  derived  rocks,  which  themselves,  in  their  prolongation  into  other  regions, 
could  be  recognized  as  Secondary  or  as  Tertiary  strata,  the  Huttonians  have  sought  to  des- 
troy the  chronological  value  of  the  "Wernerian  terminology.  "With  the  abandonment  of  the 
Huttonian  or  so-called  "  metamorphic  "  doctrine,  now  shown  to  be  false,  so  far  at  least  as 

1 A  paper  was  presented  to  this  Society  by  the  writer,  in  May,  1885,  with  the  title  of  "The  Geognosy  of  Crystal- 
line Rocks,"  and  was  accepted  for  publication  in  the  Transactions,  but  subsequently  withdrawn.  In  the  abstract 
of  the  paper  then  read,  and  afterwards  published  in  the  Canadian  Record  of  Science,  the  phenomena  of  stratification, 
alike  in  endogenous  veinstones  and  in  eruptive  rocks,  were  discussed  with  reference  both  to  the  crenitic  process  and 
to  the  hypothesis  of  eliquation.  The  present  paper  is,  under  a  new  title,  an  extension  and  development  of  that  of 
last  year. 

2  Trans.  Roy.  Soc,  Can.,  Vol.  ii.  Sec.  iii.  pp.  1-67. 
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regards  the  Secondary  or  Tertiary  age  of  crystalline  stratified  rocks,  we  are  naturally  led 
back  to  the  nomenclature  of  Werner  and  his  school,  which  should  be  equally  acceptable 
to  endoplutonists  and  to  neptunists,  whether  the  latter  adopt  the  Chaotic  hypothesis  set 
forth  by  De  la  Beche  and  Daubree,  or  the  Crenitic  hypothesis  more  recently  maintained  by 
the  present  writer  in  the  essay  just  cited. 

§  2.  The  term  "  crystalline  rocks  "  is  conveniently  used  in  geology  to  designate  those 
original  aggregates  of  which  crystalline  silicates  make  an  essential  part.  Such  silicates 
may,  however,  be  associated  in  these  aggregates  with  quartz,  or  with  oxyds  like  magne- 
tite, with  carbonates,  as  in  limestones  and  dolomite,  and  even  with  phosphates,  as  apatite, 
or  with  sulphates,  as  karstenite  and  gypsum.  By  a  certain  license  the  term  may  also  be 
extended  to  masses  of  definite  hydrous  silicates,  such  as  serpentine  and  pinite,  which 
are  in  great  part  amorphous  and  colloidal,  and  also  to  uncrystalline  silicates,  often 
hydrated,  and  of  indefinite  composition,  such  as  palagonite,  tachylite,  pitchstone,  and 
obsidian.  The  silicates  having  the  composition  of  serpentine  and  of  pinite  assume,  in 
some  cases,  proper  crystalline  forms ;  palagonite  is  by  heat  readily  changed  in  large  part 
into  a  crystalline  zeolite  ;  while  glassy  silicates,  such  as  obsidian,  by  devitrification,  are  in 
like  manner  resolved  more  or  less  completely  into  crystalline  species.  Hence  rock-masses, 
including  or  even  made  up  of  these  various  uncrystalline  materials,  may  all  be  regarded 
as  inchoately  crystalline,  and  for  geognostical  purposes  may  be  conveniently  classed  with 
the  crystalline  rocks  into  which  they  graduate. 

§  3.  "When  stratified  masses  of  quartz,  calcite,  dolomite,  and  karstenite  are  found 
among  contemporaneous  crystalline  silicated  rocks,  they  generally  enclose  indigenous 
crystalline  silicates,  which  give  them  a  title  to  be  regarded  as  parts  of  the  accompanying 
crystalline  series.  The  mineral  species  just  named  have,  however,  in  other  cases  become 
aggregated  in  crystalline  rock-masses  in  times  and  under  conditions  which  did  not  permit 
the  genesis  of  such  species  as  feldspars,  micas,  amphibole,  and  pyroxene,  which  are  the 
most  characteristic  silicates  of  the  crystalline  rocks.  Hence  we  find  beds  of  crystalline 
quartz,  limestone,  dolomite,  karstenite,  and  gypsum  interstratified  with  uncrystalline 
rocks  of  detrital  origin,  and  of  Secondary  or  Tertiary  age.  It  is  worthy  of  note,  however, 
that  the  conditions  for  the  production  of  certain  mineral  silicates  have  continued  in  later 
ages,  as  is  shown  by  the  frequent  formation  of  zeolitic,  pectolitic,  and  other  crystalline 
silicates  in  younger  and  uncrystalline  rocks,  and  even  down  to  our  own  time,  and,  more- 
over, by  the  occurrence  among  uncrystalline  sediments  of  later  geological  periods,  of  de- 
posits of  serpentine,  sepiolite,  and  glauconite.  The  history  of  both  zeolitic  and  pectolitic 
silicates  (as  formed  by  secretions  in  basic  rocks,  and  as  generated  in  deep-sea  ooze,  and  in 
the  channels  of  thermal  waters,)  has  been  discussed  at  some  length  in  the  preceding  essay, 
but  there  are  facts  in  relation  to  the  other  silicates  just  mentioned  which  are  of  such  im- 
portance in  connection  with  the  origin  of  crystalline  rocks  as  to  merit  consideration  in  this 
place. 

§  4.  Two  examples  of  crystalline  silicates  related  to  zeolites  in  composition,  which 
are  found  injecting  organic  remains  remains  in  palaeozoic  limestones,  have  been  observed 
by  Sir  J.  W.  Dawson,  and  were  farther  described  and  analyzed  by  the  present  writer  in 
1871.  The  first  of  these  is  from  a  Silurian  limestone  which  is  found  near  Woodstock,  in 
the  province  of  New  Brunswick,  and  consists  almost  wholly  of  comminuted  organic  re- 
mains, including  fragments  of  trilobites,  gasteropods,  brachiopods,  and  joints  and  plates  of 
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small  encrinites,  the  whole  cemented  by  calcite.  The  pores  of  the  crinoidal  remains  are 
filled  by  a  peculiar  silicate,  which  is  well  seen  in  sections  or  on  surfaces  etched  by  an 
acid.  Surfaces  thus  treated  show  a  congeries  of  curved,  branching,  and  anastomosing 
cylindrical  rods  of  the  injecting  mineral,  sometimes  forming  a  complete  network,  and  ex- 
hibiting under  a  microscope  coralloidal  forms,  with  a  white,  frost-like,  crystalline  aspect 
resembling  the  variety  of  aragonite  known  as  flos  ferri.  Tke  same  crystalline  mineral,  as 
observed  by  Dawson,  occasionally  fills  the  interstices  between  the  larger  fragments  of 
organic  forms  in  the  limestone,  and,  as  he  observes,  "  was  evidently  deposited  before  the 
calcite  which  cements  the  whole  mass." 

§  5.  The  limestone  in  question  is  nearly  pure,  containing  very  little  magnesia  or  iron- 
oxyd,  and  leaves,  after  the  action  of  cold  dilute  chlorhydric  acid,  five  or  six-hundredths  of 
insoluble  residue,  which  is  the  mineral  in  question  mixed  with  about  one-fourth  its 
weight  of  siliceous  sand.  The  silicate  is  of  a  pale  grayish-green  color  when  seen  in  mass, 
and,  losing  water,  becomes  bright  reddish-brown  by  calcination.  It  is  partially  decom- 
posed by  strong  heated  chlorhydric  acid,  and  completely  by  hot  sulphuric  acid,  which  dis- 
solves alumina,  ferrous  oxyd,  magnesia,  and  small  portions  of  alkalies,  leaving  flocculent 
silica,  which  is  readily  separated  by  a  solution  of  carbonate  of  soda  from  the  accompanying 
quartz-grains.  Thus  analyzed,  the  mineral,  which  under  a  lens  appeared  wholly  crystal- 
line and  homogeneous,  save  the  accompanying  quartz,  yielded  silica  38.03,  alumina  28.88, 
ferrous  oxyd  18.86,  magnesia  4.25,  potash  1.69,  soda  0.48,  water  C.91.  The  atomic  ratio  of 
this  for  protoxyds,  alumina,  silica  and  water  is  very  nearly  1:2:3:1,  which,  abstracting 
the  water,  is  that  of  zoisite  ;  the  hydrous  silicate  jollyte  being  1:2:3:2.  I  have  given  to 
this  crystalline  silicate,  which  is  of  curious  interest  alike  for  its  composition  and  the  mode 
of  its  occurrence,  the  name  of  hamelite  for  the  Rev.  Dr.  Hamel,  Eector  of  Laval  University, 
Quebec. ' 

§  6.  The  second  silicate  above  referred  to  is  not  unlike  hamelite  in  its  characters  and 
manner  of  occurrence,  though  differing  somewhat  in  atomic  ratios.  It  was  found  in  a 
mass  of  fossiliferous  limestone  said  to  be  from  a  locality  in  the  island  of  Anglesea,  and  in- 
cluding, "  besides  a  small  coral-like  body  referred  to  the  genus  Verticillojiora,  joints  and 
plates  of  criuoids,  small  spiral  gasteropod  shells,  with  fragments  of  brachiopods,  and  a 
sponge-like  organism  with  square  meshes."  All  of  these  organic  forms  are  more  or  less 
penetrated  with  a  greenish  silicate,  which  fills  the  cavities  of  the  gasteropods,  the  central 
canal  of  the  crinoids,  and  the  pores  of  the  Verticillopora.  It  has  also  replaced,  or  filled, 
the  spongy  fibres,  and  injected  the  minute  cells  of  some  of  the  crinoidal  fragments,  though 
many  of  these  are  solid  throughout,  in  which  respect  the  specimen  differs  from  that  from 
New  Brunswick  described  above,  where  the  infiltration  of  the  crinoidal  remains  is  much 
more  complete  and  perfect.  Sir  J.  "W.  Dawson,  to  whom  we  owe  these  observations,  sup- 
poses that  in  both  cases  the  infiltration  took  place  while  the  remains  were  still  recent. 

§  7.  Decalcified  surfaces  of  this  limestone  from  Anglesea  show  similar  appearances  to 
those  presented  by  the  New  Brunswick  specimen,  and  the  casts  of  the  gasteropodous 
shells,  two  millimetres  in  length,  are  in  some  cases  perfect.  The  limestone  is  nearly  pure, 
with  the  exception  of  a  little  fine  yellow  ochreous  matter  which  is  insoluble  in  dilute 

1  Amer.  Jour.  Science,  1871,  i.  379;  also  J.  W.  Dawson,  The  Dawn  of  Life,  pp.  120-123,  with  figure  of  a  portion 
of  infiltrated  crinoid  on  p.  103. 
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chlorhydric  acid,  and  remains  suspended  in  the  solution,  but  is  easily  separated  by  wash- 
ing from  the  pale  grayish-green  silicate.  This  equals  about  three-hundredths  of  the 
weight  of  the  limestone.  When  ignited  in  the  air  it  assumes  a  bright  lawn  color,  and 
under  a  lens  contrasts  strongly  with  the  colorless  grains  of  quartz  with  which  it  is  mixed. 
Its  chemical  characters  were  like  those  of  hamelite,  and  analyzed  in  the  same  manner  it 
gave,  ailer  deducting  21.0  per  cent,  of  insoluble  sand,  the  following  composition  :  Silica, 
85.72,  alumina  22,26,  ferrous  oxyd  21.42,  magnesia  6.98,  potash  1.49,  soda  0.67,  water 
11.46  ==  100.00. '  This  gives  for  protoxyds,  alumina,  silica,  and  water  very  nearly  the 
atomic  ratios  3:4:7:4;  but  we  are  not  sure  of  its  homogeneous  character.  A  silicate 
very  like  this  in  aspect  and  mode  of  occurrence  has  been  found  in  a  band  of  fossiliferous 
limestone  near  the  base  of  the  coal-measures  in  southern  Ohio,  but  has  not  yet  been 
chemically  examined. 

$  8.  In  connection  with  these  minerals  should  be  noticed  a  greenish  fibrous  asbesti- 
form  silicate,  elsewhere  described  by  the  writer,  which  occurs  in  veins  traversing  the 
anthracite  and  the  carbonaceous  shales  of  the  coal-measures  at  Portsmouth,  Rhode  Island, 
either  without  admixture  or  mingled  with  pyrites,  or  penetrating  white  quartz,  and  also 
coating  the  fragments  of  the  crumbling  disintegrated  anthracite.  It  is  a  hydrous  silicate 
of  alumina,  ferrous  oxyd.  magnesia,  and  alkalies,  more  basic  than  those  above  described, 
yielding  the  atomic  ratios  of  4  :  4  :  6  :  3,  and,  though  differing  in  structure,  is  near  to  pro- 
chlorite  or  voigtite  in  composition." 

§  '.».  "NVe  have  elsewhere  explained  how  solutions  which  would  otherwise  have 
yielded  xeolitic  minerals  or  epidote  may,  by  exchanging  their  lime  aud  alkalies  for  mag- 
nesia and  ferrous  oxyd,  have  given  rise  to  aluminous  double  silicates  like  those  just  des- 
cribed. In  like  manner,  non-aluminous  solutions  which  might  have  yielded  pectolite, 
apophyllite,  or  related  silicates,  by  exchange  with  magnesian  or  ferrous  solutions,  may 
give  origin  to  silicates  like  serpentine,  sepiolite,  and  probably  to  glauconite.  The  mag- 
uesian  silicates  just  named  occur,  as  is  well  known,  in  aqueous  deposits,  by  themselves  or 
mingled  with  carbonate  of  lime,  in  strata  of  pakuozoic  or  even  of  cenozoic  age,  while  ser- 
pentine fills  the  Eozoon  of  more  ancient  times. 

§  10.  The  probable  relations  between  the  protoxyd-silicates  and  glaucouite  are  worthy 
of  notice.  By  the  latter  name  is  designated  a  soft  greenish  amorphous  mineral  sometimes 
found  in  the  cavities  in  basic  amygdaloidal  rocks,  but  more  abundantly  in  sandstones  and 
marls,  among  which  it  often  forms  beds,  with  but  little  admixture,  and  is  commonly  called 
"  green-sand."  It  is  well  known  that  glauconite  is  met  with  filling  the  shells  of  foraminifera 
and  other  marine  organisms,  from  early  geological  times,  and  even  occurs  in  the  same 
manner  in  recent  foraminifera  in  various  seas.  The  mode  of  its  occurrence  in  these  cases 
is  similar  to  that  of  the  aluminous  double  silicates  in  organic  forms  from  limestones,  as 
described  above.  The  composition  of  glauconite  is  very  variable ;  and,  while  essentially 
a  hydrous  silicate  of  potash  and  iron-oxyd,  it  may  contain  of  alumina  from  one  or  two  up  to 
twelve  hundredths  or  more,  and  of  magnesia  from  traces  up  to  six  hundredths.  Indeed, 
a  Bo-called  green-sand  from  the  calcaire  grassier,  according  to  Berthier,  is  rather  a  highly 
ferrous  serpentine,  containing,  silica  40.0,  ferrous  oxyd  24.07,  magnesia  16.6,  lime  3.3, 
alumina  1.7,  water  12.6  =  98.9.* 

1  Amer.  Jour.  Science,  1871,  ii.  57.  *  Trans.  Roy.  Soc-  Can.,  Vol.  iii.  Sec.  iii.  p.  70. 

'  Petulant,  Trait/-  de  Mine>alogie,  ii.  178.    See  also  Report  Geol.  Survey  of  Canada,  1866,  p.  231. 
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§  11.  Their  variations  show  that  the  material  in  question  is  a  mixture,  and  render  it 
difficult  to  fix  its  real  constitution.  According  to  the  multiplied  analyses  of  Haushofer, 
the  iron  present  in  glauconite  is  for  the  most  part  in  the  ferric  condition,  the  ferrous  oxyd 
in  various  examples  ranging  from  three  to  seven  hundredths.  The  formula  proposed  by 
him  represents  glauconite  as  containing  6.3  of  ferrous  oxyd,  8.3  of  potash,  and  9,6  of  water, 
with  22.7  of  ferric  oxyd  and  3.6  of  alumina,  giving  for  the  atomic  ratios  of  protoxyds,  ses- 
quioxids,  silica,  and  water,  1 :  3  :  9  :  3.'  The  very  variable  quantity  of  alumina  found  in 
glauconites  may,  however,  well  be  owing  to  a  zeolitic  admixture ;  and  if  we  hazard  the 
conjecture  that  the  large  proportion  of  ferric  oxyd  therein  is  due  to  a  partial  oxydation  of 
what  was  originally  a  ferro-potassic  silicate,  we  should  have  for  its  composition  before 
peroxydation  (deducting  the  alumina  as  a  zeolite  with  the  above  atomic  ratios,  like  faujas- 
ite)  a  silicate  with  the  ratios  for  protoxyds,  silica,  and  water,  of  3  :  9  :  3,  corresponding 
to  sepiolite  and  to  an  unknown  pectolitic  silicate  intermediate  between  pectolite  and 
apophyllite,  which  may  be  supposed  to  have  given  rise  alike  to  talc,  to  sopiolite,  and 
to  glauconite.  The  variable  amounts  of  magnesia  in  glaucouite  itself  would  thus  be  due 
to  an  admixture  of  sepiolite.  The  reaction  of  such  a  soluble  pectolitic  compound,  having 
a  lime-potash  base  like  apophyllite,  with  the  dissolved  magnesiau  salts  in  sea-water 
would  generate  a  magnesian  silicate  having  the  ratio  of  talc  and  sepiolite  (which  latter 
forms  beds  in  Tertiary  sediments),  and  with  ferrous  solutions,  by  a  similar  double  decompo- 
sition, might  yield  a  ferro-potassic  silicate  like  glauconite.  It  is  well  known  that,  under 
proper  conditions,  decaying  organic  matters  acting  upon  sediments  containing  ferric  oxyd 
reduce  this  and  give  rise  to  such  solutions,  in  which  ferrous  carbonate  is  often  associated 
with  a'proportion  of  an  organic  acid.  Such  a  process  of  solution  and  redeposition  in  forms 
of  siderite  and  pyrites  goes  on  in  sedimentary  deposits  through  this  agency.  This  would 
permit  the  conditions  necessary  to  produce  glauconite  with  the  pectolitic.  silicate,  which  in 
the  absence  of  the  iron-solution  would  generate  sepiolite  by  reaction  with  magnesian  salts. 
§  12.  The  variations  in  the  composition  of  glauconite-like  minerals,  and  the  existence 
in  silicates  similar  to  it  in  their  mode  of  occurrence,  of  more  or  less  alumina  and  magnesia, 
probably  corresponding,  as  suggested  above,  to  admixtures  of  zeolite  and  sepiolite,  are 
farther  illustrated  by  the  following  analyses  by  the  writer.  I  is  a  typical  glauconite  from 
the  green-sand  beds  of  the  cretaceous  series  in  New  Jersey ;  II,  a  glauconite,  remarkable  for 
its  fine  green  colour,  which  forms  layers  in  the  Cambrian  (Potsdam)  sandstone  at  Eed  Bird, 
Minnesota ;  III,  a  similar  material  found  in  a  Cambrian  sandstone  on  the  island  of  Orleans, 
near  Quebec.  The  results,  after  deducting  siliceous  sand,  are  calculated  for  one  hundred 
parts,  and  the  whole  of  the  iron  is  represented  as  ferrous.2 

I.  II.  III. 

Silica 50.70  46.58  50.7 

Ferrous  oxyd 22.50  20.61  8.6 

Magnesia 2.10  1.27 

Lime Ml  2.49 

Alumina 8.03  11.45  19.8 

Potash 5.80  6.96  6.2 

Soda 0.75  0.98  0.5 

Water.... 8.95  9.66  8.5 

100.00  10000  100.00 

1  Cited  in  Dana's  System  of  Mineralogy,  5th  ed.,  p.  4G2. 

-  Geology  of  Canada  in  1863,  p.  486  :  also  Rep.  Geol.  Surv.  of  Canada  1863-69,  p.  232. 
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§  18.  The  crenitic  hypothesis  advanced  by  the  present  writer  in  the  essay  already  cited, 
to  explain  the  aqueous  origin  of  the  mineral  species  which  make  up  alike  the  granites  and 
the  crystalline  stratified  rocks,  supposes  that  from  an  early  period  watery  solutions  analo- 
gous to  those  which,  in  later  times,  have  given  rise  to  zeolitic  and  pectolitic  minerals,  played 
an  important  part  in  the  chemistry  of  the  earth.  The  double  silicates  of  alumina  and  lime 
or  alkalies,  then  dissolved,  are  conceived  to  have  been  the  source  not  only  of  the  feldspars 
and  the  zeolites,  but  of  prehnite,  epidote,  garnet,  muscovitic  micas,  and  tourmalines,  and,  by 
their  reactions  with  maguesiau  and  ferrous  solutions,  of  the  chlorites  and  the  highly  proto- 
basic  micas.  At  the  same  time  the  dissolved  protoxyd-silicates  not  only  gave  rise  to  species 
like  pectolite  and  apophyllite,  but  by  similar  reactions,  to  pyroxene,  amphibole,  chrysolite, 
serpentine,  talc,  sepiolite,  and  glauconite,  and,  by  decomposition  through  carbonic  dioxyd, 
to  carbonate  of  lime.  In  both  cases  the  solutions,  like  those  in  later  zeolite-bearing  rocks, 
carried  free  silica  and  iron-oxyd,  which  were  deposited  as  quartz  and  magnetite  and  hema- 
tite. These  silicated  solutions,  according  to  this  hypothesis,  resulted  primarily  from  the 
action  of  permeating  waters  at  high  temperatures,  under  pressure,  upon  the  universal 
stratum  of  basic  plutonic  rock,  and  secondarily  from  their  action  upon  the  displaced  por- 
tions of  the  stratum,  which,  in  a  more  or  less  modified  form,  have  appeared  in  all  geological 
periods  as  erupted  basic  rocks.  These,  in  their  secreted  minerals,  show  us  in  later  times, 
and  on  a  smaller  scale,  the  process  which,  in  previous  ages,  built  up  great  masses  of  indige- 
nous and  endogenous  crystalline  rocks.  To  what  extent  these  deposits,  more  or  less  con- 
cretionary in  their  origin  and  their  arrangement,  were  laid  down  horizontally,  and  to  what 
extent  in  inclined  or  vertical  layers,  as  in  many  veinstones,  is  a  question  which  will  be 
discussed  farther  on  in  this  essay. 

>  14.  Having  thus  brielly  restated  the  crenitic  hypothesis  so  far  as  it  is  related  to  the 
classes  of  rocks  already  noticed,  we  have  to  consider  in  the  next  place  the  question  of 
exoplutonic  or  eruptive  rocks.  It  will  be  remembered  that  the  existence  of  such  rocks, 
having  an  igneous  origin,  was  not  admitted  by  the  Wernerians,  who  conceived  not  only 
all  endogenous  rocks,  but  also  all  exotic  masses,  except  modern  lavas,  to  be  of  aqueous 
origin.  By  the  earlier  Huttonians,  who  understood  better  the  geological  importance  of 
the  eruptive  rocks,  these  were  looked  upon  as  results  of  the  fusion  of  deeply  buried 
detrital  materials,  themselves  derived  from  similar  rocks  of  higher  antiquity.  The  hypo- 
thesis of  great  chemical  changes  to  explain  the  genesis  of  many  crystalline  rocks  from 
such  material,  by  what  was  comprehensively  designated  as  "  metamorphism,"  and  generally 
involved  a  supposed  metasomatic  process,  was  devised  at  a  later  day  by  the  disciples  of 
Hutton.  Ilaidinger  and  Bischof  may  be  looked  upon  as  the  originators  of  that  view  of 
metasomatic  changes  in  rock-masses  by  aqueous  action  which,  from  its  supposed  analogy 
with  the  phenomena  giving  rise  to  what  are  called  "  pseudomorphous  shapes  "  or  "  pseudo- 
crystals,"  has  been  infelicitously  described  as  "  pseudomorphism  on  a  broad  scale." 

§  15.  The  stratiform  arrangement,  which  extends  to  the  intimate  structure  of  crystal- 
line masses  such  as  gneisses  and  mica-schists,  is  by  endoplutonists  supposed  to  be  due  to 
movements  in  an  imperfectly  homogeneous  semi-fluid  material,  dependent  on  unequal 
cooling  and  the  rotation  of  the  globe,  and  to  be  analogous  to  the  banded  structure  apparent 
in  lavas  and  furnace-slags.  In  the  exoplutonic  hypothesis,  on  the  contrary,  it  is  maintained 
that  the  internal  movements  in  such  material,  when  forced  outwards  and  upwards  through 
the  earth's  superficial  crust,  have  given  to  the  masses  that  laminated  structure  and  that 
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arrangement  of  the  constituent  elements  which,  alike  by  "Wernerians  and  Huttonians,  are 
regarded  as  evidences  of  deposition  from  water.  This  latter  or  explutonie  view  was  clearly 
expressed  by  Ponlett  Scrope,  sixty  years  since,  in  his  "  New  Theory  of  the  Earth,"  published 
in  1825,  wherein  he  imagines  the  granite  to  have  formed  the  original  surfaceof  the  globe,  and 
supposes  that  movements  in  extruded  portions  of  the  mass  compressed  beneath  overlying 
sediments  gave  to  it  the  gneissic  structure.  He  insists  upon  the  friction  of  its  elements 
"  as  they  were  urged  forward  in  the  direction  of  their  plane  surfaces  towards  the  orifice  of 
protrusion,  along  the  expanding  granite  beneath,  the  laminae  being  elongated  and  the 
crystals  forced  to  arrange  themselves  in  the  direction  of  the  movement  "  This  view  was 
adopted,  though  without  acknowledgment,  by  J.  D.  Dana  in  1843,  when  he  argued  that 
the  schistose  structure  of  gneiss  and  mica-schist  is  not  a  satisfactory  evidence  of  sedimen- 
tary origin,  since  erupted  rocks  may  assume  a  laminated  srrangement.' 

§  16.  The  same  notion  has  continued  to  find  favor  among  geologists  of  the  plutonist 
school  up  to  the  present  time.  Fouft?tt  Scrope  himself,  in  rewriting  his  famous  treatise  on 
Volcanoes,  after  a  lapse  of  thirty-seven  years,  restates  his  argument  with  great  precision. 
He  therein  supposes  that  the  primitive  material  of  the  globe,  so  far  as  known,  was  an 
aggregate  consisting  essentially  of  feldspar,  quart/  and  mica,  in  a  crystalline  or  granular 
condition.  This  material,  which  was  impregnated  with  water  and  highly  heated,  possessed 
a  certain  plasticity,  and  when  extruded  by  pressure  took  upon  itself  a  stratiform  structure, 
being  "  bodily  forced  up  the  axial  fissure  of  dislocation  in  crumpled  zigzag  folds  or  upriirht 
walls  of  vertical  laminated  rock."  To  show  to  what  extent  this  view  had  met  the  approval 
of  other  geologists,  Scrope  farther  observed,  "The  late  Mr.  Sharpe  and  Mr.  Darwin,  as  is 
well  known,  concurred  in  the  opinion  here  given,  that  at  least  as  respects  the  oldest  or 
fundamental  gneiss,  its  foliated  structure  is  due  not  to  original  sedimentary  deposition, 
but  to  the  movement  of  the  particles  under  great  pressure,  while  the  mass  was  in  a  con- 
dition of  imperfect  igneous  fluidity.  Prof.  Naumann  has  still  more  recently  advocated  the 
same  view,  which  is,  however,  resisted  by  Lyell,  Murchison,  Geikie,  and  others."  : 

§  17.  The  same  view  has  very  recently  been  brought  forward  by  .Toh.  Lehmanu,  who 
maintains,  with  Scrope,  that  the  schistose  structure  in  crystalline  rocks  is  no  evidence  of 
aqueous  deposition,  but  is  imposed  upon  them  by  the  process  of  extrusion.  The  Saxon 
granulites,  according  to  Lehmanu,  were  intrusive  masses,  which  consolidated  among  sedi- 
mentary strata  far  below  the  surface,  and  being  afterwards  forced  up  by  great  pressure,  took 
upon  themselves  a  banded  schistose  arrangement,  the  adjacent  strata,  more  or  less  impreg- 
nated by  the  granulitic  material,  appearing  as  micaceous  gneisses  and  mica-schists.3  The 
whole  granulitic  series  of  Saxony  may  be  described  as  made  up  of  fine-grained  binary 
gneisses  and  mica-schists,  and  has  been  by  the  present  writer  elsewhere  referred  to  the 
younger  gneissic  or  Montalban  series  of  crystalline  rocks. 4 

§  18.  An  example  of  the  resuscitation  of  the  views  of  Poulett  Scrope  in  North  America 


1  Scrope,  Considerations  on  Volcanoes,  etc..  1825,  p.  22.  See  also  J.  D.  Dana,  On  the  Analogies  Between  Modern 
Igneous  Rocks  and  the  so-called  Primary  Formations,  1843 ;  Amer.  Jour.  Science,  1843,  xlv.  104-129,  and  Trans.  Roy. 
Soc.  Can.,  Vol.  iii.  Sec.  iii.  p.  13. 

2  Scrope  on  Volcanoes,  2nd  ed.,  1862,  as  revised  in  1872,  pp.  300-365. 

3  Joh.  Lehmann  :  Untersuchungen  fiber  die  Enstehnng  der  Altkrystallinen  Schiefergesteine,  1884.    Not  hav- 
ing been  able  to  consult  this  work,  I  am  indebted  for  a  notice  of  its  argument  to  a  review  in  the  Amer.  Jour.  Science, 
xxxiii.  p.  39.  4  Trans.  Roy.  Soc.  Can.,  Vol.  i.  Sec.  iv.  p.  194. 
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is  found  in  a  recent  note  by  Prof.  H.  Carvill  Lewis  on  the  crystalline  schists  of  eastern 
Pennsylvania.  A  belt  of  these  which  crosses  the  Schuylkill  near  Philadelphia,  long  ago 
described  by  H.  D.  Rogers,  and  since  by  the  present  writer,'  includes  a  band  of  granitoid 
gneiss  succeeded  by  micaceous  gneisses  and  micaceous  schists,  often  garnetiferous,  compris- 
ing a  layer  of  serpentine  with  steatite  and  dioritic  rocks,  the  whole  representing  both  the 
older  and  the  younger  gneissic  series  so  well  known  in  eastern  North  America  as  Lauren- 
tian  and  Moutalbau.  The  rocks  in  this  belt,  notwithstanding  their  stratiform  character,  are, 
in  the  opinion  of  Lewis,  "of  purely  eruptive  origin,  consisting  of  syenites,  acid  gabbros, 
trap-granulites,  and  other  igneous  rocks,  often  highly  metamorphosed.  It  is  the  outer  peri- 
pheral portions  of  this  zone  to  which  attention  is  here  directed.  While  the  rocks  are  massive 
on  the  centre,  this  outer  portion  has  been  enormously  compressed,  folded  and  faulted,  with 
the  result  of  producing  a  tough  banded  porphyritic  fluxion-gneiss."  Lewis  supposes  "  a 
recrystallization  of  the  old  material  under  the  influence  of  pressure-fluxion,"  by  which  he 
conceives  the  feldspar  to  have  been  recrystallized.  "In  similar  manner  the  biotite  has 
been  made  out  of  the  old  hornblende,  garnets  have  been  developed,  and  the  quartz  has 
been  granulated  and  optically  distorted  by  the  pressure."  In  another  example  mentioned 
by  him,  a  belt  of  spheric-bearing  amphibolite  schist,  described  as  included  unconformably 
in  the  mica-schists  of  Philadelphia,  is  supposed  by  Lawis  to  be  "  a  highly  metamorphosed 
intrusive  dyke  of  Lower  Silurian  age.  The  original  augite  or  diallage  has  been  completely 
converted  into  fibrous  hornblende,  and  the  influence  of  pressure  is  shown  in  the  perfectly 
laminated  character  of  the  schist,  in  the  close  foldings  produced,  and  in  the  minute  struc- 
ture of  the  rock."  "The  chemical  changes  and  interchanges  of  elements  which  might 
result  i'rom  a  loosening  of  molecular  combinations  under  extreme  pressure,"  and  their  sub- 
sequent rearrangement  to  form  new  compounds,  suggest  to  Lewis  great  possibilities  in  the 
so-called  "mechanical  metamorphism,"  now  advocated  by  some  to  replace  the  discredited 
dogma  of  chemical  metamorphism,  which  has  hitherto  played  such  an  important  part 
among  a  school  of  geologists.-' 

§  1!).  Thus,  while  the  ancient  Wernerians  maintained  the  direct  deposition  of  granite 
from  aqueous  solution  in  a  chaotic  ocean,  the  plutonists,  from  Poulett  Scrope  in  1825  to 
Darwin,  Naumaun,  Lehmann,  and  Lewis,  assert  the  igneous  origin  not  only  of  granites, 
but  of  gneisses  and  micaceous  and  amphibolic  schists,  and  the  followers  of  the  Huttonian 
or  metamorphic  school  hold  an  untenable  and  an  illogical  position  between  the  two, — 
deriving  the  materials  of  both  these  rocks  from  a  primary  granitic  mass,  whose  origin  is 
unaccounted  for,  and  whose  supposed  transformations  chemistry  cannot  explain. 

§  20.  It  remains  to  notice,  in  connection  with  the  neptunian,  the  plutouic,  and  the 
metamorphic  hypotheses  regarding  the  sources  and  the  geognostic  relations  of  the  crystal- 
line rocks,  a  view  that  has  been  proposed  to  explain  the  attitude  of  certain  apparently  exotic 
masses :  which  is  that  their  present  position  is  due  neither  to  deposition  from  solution, 
nor  to  intrusion  in  a  fluid  or  plastic  condition,  but  to  local  movements  which  have  per- 
mitted portions  of  rigid  rock  to  displace  and  even  penetrate  softer  and  more  yielding 
materials  in  their  vicinity.  Examples  of  this  are  described  by  Stapff  as  seen  in  the 
St.  Gothard  tunnel  in  the  Alps,  where  great  masses  of  serpentine  have  been  caused  to 


1  See  Hunt,  Azoic  Rocks,  pp.  10-15  and  200;  also  Trans.  Roy.  Soc.  Can.,  Vol.  i.  Sec.  iv.  p.  171. 
1  H.  C.  Lewis,  Proc.  British  Association,  in  Nature,  Oct.  8, 1885,  p.  500. 
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traverse  adjacent  schistose  strata  ;  the  solid  condition  of  the  introducing  rock  being  made 
evident  by  the  accompanying  breccia,  consisting  of  its  fragments.1  There  is  reason  to 
believe  that  such  instances  are  not  uncommon,  and  that  in  many  cases  the  phenomenon  of 
intrusion  is  due  to  the  superior  hardness  of  the  intruding  rock,  broken  beds  or  masses  of 
which  are  forced  through  softer  strata ;  the  conditions  being  the  reverse  of  those  which 
attend  plutonic  or  volcanic  injections.  The  notion  that  rocks  when  in  a  solid  condition  may 
be  intruded  among  others,  is  found  in  the  pages  of  more  than  one  writer  on  geological 
questions,  but  so  far  as  the  writer  is  aware,  is  for  the  first  time  clearly  and  satisfactorily 
defined  in  the  description  of  Stapft',  which  is  an  important  conception  gained  for  the 
student  of  geognosy. 

§  21.  The  endoplutonists,  as  we  have  seen,  have  sought  to  explain  the  laminated 
structure  of  certain  crystalline  rocks,  not,  like  the  exoplutouists,  by  the  pressure  attend- 
ant on  extrusion,  but  by  movements  in  an  imperfectly  fluid  material  in  which,  during 
refrigeration,  a  separation  of  solid  matters  and  a  process  of  eliquation  were  going  on. 
The  possible  production  in  this  manner  alike  of  unstratified  and  stratiform  crystalline 
rocks  from  an  igneous  mass  is  ingeniously  set  forth  by  Thomas  Macfarlane  in  his  studies 
of  the  geology  of  Lake  Superior.2  He  notes  first,  the  occurrence  of  fragments  oi'  denser 
and  more  basic  hornbleudic  aggregates  enclosed  in  lighter  and  less  basic  granitoid 
masses,  and  from  these  facts,  and  the  composition  and  specific  gravity  of  granitic  veins 
penetrating  the  masses,  conjectures  that  these  various  products  represent  different  stages 
in  crystallization  from  a  primitive  magma,  the  first-separated  portions  from  which  were 
more  basic,  and  the  later  more  siliceous. 

If  this  took  place  when  the  mass  was  undisturbed,  a  granitoid  rock  would  be  formed  : 
but  if  while  it  was  in  motion,  "  hornblendic  and  micaceous  schists  and  gneisses  were  most 
probably  the  results  of  this  process,  and  the  strike  of  these  would  indicate  the  direction 
of  the  current  at  the  time  of  their  formation."  The  material  thus  separated,  notwithstand- 
ing its  greater  specific  gravity,  is  supposed  to  have  formed  at  the  surface  of  the  molten 
mass,  as  a  result  of  cooling;  but  in  Macfarlane's  view  "there  arrived  a  time  when,  from 
some  cause  or  other,  these  first  rocks  were  rent  or  broken  up,  and  the  crevices  or  inter- 
stices became  filled  with  the  still  fluid  and  more  siliceous  material  which  existed  beneath 
them.  This  gradually  solidified  in  the  cracks,  or  in  the  spaces  surrounding  the  fragments, 
and  the  whole  became  again  a  consolidated  crust  above  a  fluid  mass  of  still  more  siliceous 
material,"  which  by  subsequent  movements  would  again  be  intruded  in  the  form  of  veins 
in  the  broken  crust.  This  restatement  of  the  hypothesis  of  the  solidification  of  a  molten 
globe  from  above  downwards,  already  taught  by  Naumann,  '  serves  to  show  how  the 
endoplutonist  school  explains  the  origin  alike  of  massive  and  of  stratiform  crystalline 
rocks,  and  may  be  compared  with  the  detailed  statement  of  the  exoplutonist  view  as  set 
forth  by  Poulett  Scrope. 

§  22.  The  broad  distinction  sometimes  drawn  between  stratified  crystalline  rocks,  as 
of  indigenous  and  aqueous  origin,  and  unstratified  rocks,  as  intruded  or  exotic  masses  of 
igneous  origin,  thus  finds  no  place  in  the  hypotheses  of  the  plutonic  schools,  according  to 

1  See  Trans.  Roy.  Soc.,  Can.,  Sec.  i.  Vol.  iv.  pp.  112-4,  where  details  and  references  are  given. 
'•'  Geological  Features  of  Lake  Superior,  Canadian  Naturalist,  May,  1867. 
'  Trans.  Ro).  Soc.  Can.,  Vol.  ii.  Sec.  iii.  p.  10. 
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both  of  which  these  two  classes  of  rocks  have  come  directly  from  a  primitive  fused  mass, 
which  was  either  simple  or  had  become  complex  through  differentiation.  The  Huttoniau 
school  also,  which  teaches  that  eruptive  rocks,  in  many  if  not  in  all  cases,  were  originally 
sediments,  which,  as  a  result  of  profound  alteration,  have  lost  their  bedded  structure, 
arrives,  by  a  different  route,  at  a  conclusion  not  unlike  that  of  the  plutonists  ;  namely, 
that  the  differences  between  stratified  and  unstratified  rocks  are  due  solely  to  superin- 
duced structure  and  geognostic  relations.  Those  who,  for  the  most  part  unfamiliar  with 
any  other  view,  acquiesce  in  the  metamorphic  hypothesis  of  Hutton  and  his  followers, 
now  so  popular  with  a  school  of  writers  on  geology,  are  scarcely  prepared,  without  far- 
ther study,  to  criticise  intelligently  either  the  plutonic  or  the  crenitic  hypothesis  of  the 
origin  of  crystalline  rocks.  The  latter,  as  set  forth  in  a  previous  easy,  and  concisely 
resumed  in  §  18  of  the  present,  supposes  that  the  source  of  all  crystalline  rocks  is  to  be 
sought  in  a  previously  solidified  primary  plutonic  material.  The  elements  of  these  rocks 
have  been  derived,  in  part  indirectly,  by  aqueous  solution,  and  in  part  directly  from  this 
original  mass,  more  or  less  profoundly  altered  alike  by  previous  aqueous  action,  and  by 
differentiation  through  crystallization  and  eliquation.  By  this  hypothesis,  as  we  have 
elsewhere  attempted  to  show,  we  may  hope  to  lay  the  foundation  of  a  rational  geogeny 
and  geognosy. 

§  2:!.  AVe  have  already,  in  the  preceding  essay,  considered  at  some  length  the  views 
of  those  who,  noting  the  existence  of  predominant  types  of  crystalline  rocks,  have  sought 
to  explain  their  origin  by  supposing  the  presence  beneath  the  earth's  solid  crust  of  two 
distinct  layers  of  molten  rock  :  an  upper,  lighter,  and  more  viscous  siliceous  or  so-called 
acidic  stratum,  the  material  of  trachytes,  granites,  and  gneiss  ;  and  a  lower,  heavier,  and 
more  fluid  basic  layer,  the  source  of  doleritic  and  basaltic  rocks, — a  view  which  was  put 
forth  by  John  Phillips, '  defended  by  Bunsen,  and  elaborated  and  more  definitely  formu- 
lated by  Durocher.  To  this  are  opposed  the  modified  view,  by  Von  Waltershausen,  of  a 
gradual  passage  downward  in  a  liquid  mass  from  a  more  acidic  to  a  more  basic  portion, 
and  the  entirely  distinct  view  held  and  defended  by  the  present  writer  as  the  basis  of  the 
crenitic  hypothesis.  According  to  this,  the  plutonic  underworld,  so  far  as  it  intervenes 
directly  in  geologic  phenomena,  is  an  essentially  homogeneous  basic  rock,  not  in  a  state 
of  simple  and  original  igneous  fusion,  but  solidified,  and  subsequently  impregnated  with 
water,  which  communicates  a  certain  plasticity  to  the  highly  heated  mass,  and,  moreover, 
dissolves  and  removes  therefrom  the  materials  of  the  trachytic  anud  granitic  rocks, — which 
are  thus  primarily  of  aqueous  origin. 

§  24.  This  process  implies  secular  changes^  in  the  composition  of  the  plutonic  stra- 
tum, which  are  moreover  local,  since  the  conditions  of  solution  and  upward  percolation 


1  John  Phillip*,  Manual  of  Geology  (1855),  p.  550,  after  distinguishing  between  rocks  like  granite  and  trachyte, 
containing  quartz  and  triplicates  (orthoclase  and  albite),  and  rocks  with  more  basic  silicates,  such  as  labradorite, 
pyroxene  and  chrysolite,  suggests  "the  probability  that  granite  appears  among  the  oldest  of  the  igneous  family 
because  of  the  gradual  cooling  of  the  internal  fluid  mass,  which,  bringing  into  action  the  unequal  relation  to  hoat 
of  the  silicates  and  triplicates,  separated  these  groups  in  zones.  The  former  (usually  more  complicated)  mixture 
might  remain  liquid,  while  the  latter  (usually  less  complicated)  separated  themselves  in  a  solid  state.  On  this 
supposition  the  trisilicated  zone,  being  of  less  specific  gravity,  would  be  uppermost.  It  would  be  first  consolidated, 
and  might  receive  a  coating  of  strata,  while  the  silicated  mass  remained  liquid  below."  On  this  hypothesis,  he 
adds:  "  The  trachytic  lava  of  one  active  volcano,  and  the  doleritic  lava  of  another,  would  seem  to  indicate  the 
stage  to  which,  in  those  places  respectively,  the  volcanic  process  had  arrived." 
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will  vary  in  different  areas,  and  during  different  periods  in  the  same  area.  It  involves 
also  a  corresponding  change  in  the  nature  of  the  materials  dissolved,  so  that  differences 
greater  or  less  are  to  be  looked  for  in  the  composition  alike  of  eruptive  plutonic  and  of 
crenitic  rocks,  when  those  of  different  areas  and  different  ages  are  compared.  The  evi- 
dence of  some  such  changes,  even  independent  of  aqueous  action,  in  the  composition  of  the 
plutonic  mass,  did  not  escape  the  acute  observation  of  Durocher,  and  was  in  1857  discussed 
by  him  in  his  remarkable  essay  on  Comparative  Petrology.  '  To  this  I  called  attention  in 
1858,  stating  that  in  Durocher's  view  the  two  strata  of  molten  mineral  matter  imagined 
by  him,  "  occasionally  more  or  less  modified  by  a  partial  crystallization  and  eliquation,  or 
by  refusion,"  give  rise  to  the  principal  varieties  of  acidic  and  basic  crystalline  rocks.  - 

§  25.  This  view  was  stated  with  great  clearness  by  Duroeher,  who  declared :  "  The 
magmas  which  have  produced  the  igneous  rocks  are  to  be  compared  to  metallic  baths  which, 
holding  many  metals  in  a  state  effusion,  separate  in  solidifying  into  different  alloys,  accord- 
ing to  the  circumstances  of  their  solidification," — these  circumstances  being  "  conditions  of 
an  exterior  rather  than  of  an  interior  order."  Subsequently,  in  comparing  a  basic  and 
highly  aluminous  phonolite  with  a  trachytic  porphyry,  more  siliceous  and  less  aluminous, 
he  remarks  that  an  admixture  of  these  in  equal  proportions  would  give  the  composition 
of  a  normal  trachyte,  and  expresses  the  opinion  that  the  rocks  thus  compared  are  probably 
''  the  two  opposite  products  of  an  eliquation  which  took  place  in  the  midst  of  the  liquid 
mass,  as  in  the  formation  of  two  opposite  alloys  into  which  a  metallic  bath  is  so  often 
seen  to  separate."  These  phenomena  of  eliquatiou  he  conceived  to  be  very  general  in 
nature :  "They  must  haA*e  taken  place  beneath  the  surface  of  the  earth,  and  in  its  caverns 
and  crevices,  as  well  as  at  the  surface." 

§  26.  The  probability  of  this  view  is  apparent  to  all  chemists  who  have  studied  the 
phenomena  due  to  the  crystallization  and  the  different  melting  and  solidifying  points  of 
metallic  alloys,  as,  for  example,  the  separation  of  lead  from  its  silver-bearing  alloy  in  the 
Pattinson  process,  and  the  eliquatiou  of  this  metal  from  its  alloy  with  copper.  It  was 
adopted  by  Macfarlane  in  186*7,  in  explanation  of  the  relations  of  more  or  less  basic  horn- 
blendic  and  granitic  rocks,  already  cited  in  §  21,  and  finds  a  striking  illustration  in  the 
late  experiments  of  Fouque  and  Michel  Levy  on  the  artificial  production  of  crystalline 
mineral  species  from  fused  vitreous  mixtures.  From  such  a  mixture,  containing  the  ele- 
ments of  six  parts  of  chrysolite,  two  of  pyroxene,  and  six  of  labradorite,  kept  at  a  heat 
near  whiteness  for  forty-eight  hours,  there  separated  crystals  of  chrysolite,  0.5  millimetre 
in  diameter,  together  with  magnetite  and  spinel  (picotite)  ;  a  vitreous  magma  still  remain- 
ing, from  which  crystallized,  at  a  lower  temperature,  macled  crystals  of  labradorite,  with 
pyroxene,  magnetite,  and  spinel,  as  before.  It  is  apparent  that  with  a  greater  lapse  of 
time,  and  the  formation  of  larger  crystals  of  chrysolite,  which  has  a  specific  gravity  of 
about  3.4,  these  would,  under  the  influence  of  gravity,  subside,  together  with  magnetite 
and  spinel,  from  a  fused  glass  holding  the  elements  of  pyroxene  and  feldspar,  the  more  so 
as  the  density  of  fused  doleritic  and  basaltic  material  is  less  than  2.8.  From  such  a  slowly 
cooling  mixture  the  process  of  eliquation  would,  under  favorable  conditions,  give  rise  to 
a  highly  chrysolitic  aggregate,  on  the  one  hand,  and  to  a  dolerite  with  little  or  no  chrys- 

1  Annales  des  Mines,  xi.  217.    A  translation  of  this  into  English  by  Haughton  was  separately  published  iu 
Dublin,  in  1859.  '  Chemical  and  Geological  Essays,  p.  3. 
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olite,  on  the  other.  Moreover,  if,  as  is  probable,  there  are  conditions  under  which  pyr- 
oxene may  be  separated  in  a  similar  manner  from  the  feldspathic  element,  we  should 
have  a  farther  differentiation,  giving  rise  to  heavier  and  highly  pyroxenic  portions  on  the 
one  hand,  and  to  lighter  and  more  feldspathic  portions  on  the  other. 

§  27.  The  careful  student  of  crystalline  rocks  will  have  noticed  in  ntaure  many 
examples  of  variations  in  different  portions  of  eruptive  masses,  which  find  a  ready  explana- 
tion in  a  process  of  partial  solidification  and  eliquation,  as  suggested  by  Durocher  and 
illustrated  by  the  experiments  of  Fouque  and  Michel  Levy.  This  is  well  displayed  in 
certain  rocks  intruded  among  the  Ordovician  strata  of  the  St.  Lawrence  valley,  near  Mon- 
treal, and  forming  the  hills  known  as  Rougemont,  Montarville,  and  Mount  Royal.  These, 
as  I  have  long  since  described  them,  are  essentially  doleritic,  but  present  very  great  dif- 
ferences in  the  proportions  of  their  mineralogical  elements  in  contiguous  parts.  Thus  in 
some  portions  of  these  masses  we  have  a  pyroxene  and  labradorite  rock,  in  which  these 
two  elements  are  pretty  equally  distributed ;  while  in  other  portions  the  rock  is  almost 
wholly  a  black,  coarsely  crystalline  pyroxene,  with  but  an  insignificant  proportion  of  the 
feldspathic  element.  Elsewhere  the  arrangement  of  these  two  species  gives  rise  to  strati- 
form structure. 

§  28.  As  described  by  me  in  1868, '  for  Mount  Royal,  "  mixtures  of  augite  and  feld- 
spar are  met  with,  constituting  a  granitoid  dolerite,  in  parts  of  which  the  feldspar  pre- 
dominates, giving  ri.se  to  a  light  grayish  rock.  Portions  of  this  character  are  sometimes 
found  limited  on  either  side  by  bands  of  nearly  pure  black  pyroxenite,  giving  at  first 
sight  the  aspect  of  stratification.  The  bands  of  these  two  varieties  are  found  curiously 
contorted,  and  .  .  .  seem  to  have  resulted  from  movements  in  a  heterogeneous  pasty  mass, 
which  have  effected  a  partial  blending  of  an  augitic  magma  with  one  more  feldspathic  in 
nature."  In  the  doleritic  mass  of  Montarville,  the  alternation  of  a  coarse-grained  variety 
of  dolerite,  porphyritic  from  the  presence  of  large  crystals  of  pyroxene,  with  a  finer-grained 
and  whiter  variety,  is  noticed,  the  two  "being  arranged  in  bands  whose  varying  thick- 
ness and  curving  lines  suggest  the  notion  that  they  have  been  produced  by  the  flow  and 
the  partial  commingling  of  two  fluid  masses."  Of  this  stratiform  structure,  it  was  then 
said,  it  seems  to  be  due  to  "  the  arrangement  of  crystals  during  the  movement  of  the  half- 
liquid  crystalline  mass,  but  it  may  in  some  instances  arise  from  the  subsequent  formation 
of  crystals,  arranged  in  parallel  planes."2 

§  29.  The  feldspars  mentioned,  as  shown  in  the  published  analyses  by  the  writer, 
are  near  in  composition  to  labradorite.  The  composite  rocks  described  also  contain,  be- 
sides pyroxene,  more  or  less  magnetite  and  menaccanite,  with  chrysolite.  This  last  spe- 
cies is  for  the  most  part  distributed  sparsely  through  these  rocks,  but  occasionally,  like 

1  Geology  of  Canada,  1863,  pp.  605,  667,  and  Amer.  Jour.  Science,  1864,  xxxviii.  175-178- 

1  Farther  illustrations  of  this  were  given  by  the  author  in  a  communication  to  the  Boston  Society  of  Natural 
History,  January  7, 1874  :  "  Among  those  was  a  specimen  shown  from  Groton,  Connecticut,  in  which  a  large  angular 
fragment  of  strongly  banded  micaceous  gneiss  is  enclosed  in  a  fine-grained  eruptive  granite,  the  mica  plates  in 
which  are  so  arranged  as  to  show  a  beautiful  and  even  stratification  in  contact  with  the  broken  edges  of  the  gneiss, 
but  at  right  angles  to  the  strata  of  the  latter.  Another  example  is  afforded  by  the  eruptive  diabase  from  the  meso- 
«oic  sandstone  of  Lambertville,  New  Jersey,  which  is  conspicuously  marked  by  light  and  dark  bands,  due  to  the 
alternate  predominance  of  one  or  the  other  of  the  constituent  minerals ;  and  still  another  is  a  fine-grained  dark 
micaceous  dolerite  dike  from  the  Trenton  limestone  at  Montreal,  in  which  the  abundant  laminie  of  mica  (probably 
biotite)  are  arranged  parallel  to  the  walls  of  the  dike."  Chem.  and  GeoL  Essays,  p.  186. 
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the  pyroxenic  clement,  occurs  in  predominant  quantity.  An  example  of  this  is  seen  in  a 
coarsely  granitoid  chrysolitic  aggregate,  exposed  with  the  same  characters,  over  an  area 
of  many  hundred  square  feet,  on  Montarville.  The  chrysolite  in  this  rock  is  in  irregular 
crystalline  masses  from  five  to  ten  millimetres  in  diameter,  and  was  separately  analyzed, 
as  was  the  black  pyroxene,  found  in  still  larger  and  well  defined  crystals  in  the  mass,  and 
also  the  feldspathic  element,  selected  as  carefully  as  possible.  For  an  analysis  of  the  rock 
as  a  whole,  it  was  attacked  in  fine  powder  successively  by  dilute  sulphuric  acid  and  by 
a  weak  solution  of  soda,  the  portions  thus  dissolved  being  analyzed  separately,  as  well  as 
the  insoluble  residue.  The  relative  proportions  of  these  being  55.0  per  cent  of  the  former 
and  45.0  of  the  latter,  it  became  possible  to  calculate  the  composition  of  the  rock  as  a 
whole. 

§  30.  In  the  following  table,  I  is  the  composition  of  the  feldspar  ;  II,  the  pyroxene  ; 
III,  the  chrysolite;  IV,  the  soluble  portion  (55.0  per  cent),  chiefly  chrysolite;  V,  the 
insoluble  portion  (45.0  per  cent) ;  VI,  the  rock  as  a  whole,  including  an  undetermined 
amount  of  titanic  oxyd  with  the  iron-oxyd.  For  the  purposes  of  comparison  we  give 
under  VII  the  composition  of  the  supposed  basic  magma  of  the  earth's  interior,  as  deduced 
by  Bunsen  from  the  mean  of  several  analyses  of  basic  eruptive  rocks,  and  under  VIII  the 
composition  of  the  same,  as  calculated  by  Durocher,  who,  however,  admits  a  range  in  pro- 
portions through  geologic  time  which  includes  the  figures  adopted  by  Bunsen.  The  last 
five  analyses  are  necessarily  calculated  for  one  hundred  parts,  and  the  whole  of  the  iron  is 
represented  as  ferrous  oxyd,  although  an  unknown  proportion  exists  in  a  higher  state  of 
oxydation. 

I.  II.  ill.                 IV. 

Silica 53.10  49.40                 37.17                 37.3 

Alumina 2G.80  6.70                                            3.0 

Lime 11.48  21.88 

Magnesia 0.72  13.00                 39.08                 33.5 

Ferrous  oxyd 1.35  7.03                22.54                26.2 

Soda 4.24  0.74 

Patash 0.71 

Volatile 0-00  0.50 


99.00  100.11  99.39  100.0 

V.  VI.  VII.  VIII. 

Silica 49.35  42.70  48.47  51.5 

•Alumina 18.92  10.16  14.78  16.0 

.Lime 18.36  8.27  11.87  8-0 

Magnesia 6.36  21.29  6.89  6.0 

Ferrous  oxyd 4-51  16.45  15..38  13.0 

Alkalies 2.50  1.13  2.61  4.0 


100.00  •     100.00      100.00       98.5 

§  31.  The  process  which  has  thus  given  rise  in  parts  of  a  mountain  mass  of  dolerite 
to  considerable  areas  of  a  rock  containing  over  21.0  of  magnesia,  and  more  than  one  half 
its  weight  of  chrysolite,  and  in  other  parts  of  the  same  mass  to  an  aggregate  of  pyroxene 
and  labradorite,  almost,  and  in  some  cases  wholly,  destitute  of  chrysolite,  is  readily  ex- 
plained if  we  admit  a  separation  from  a  still  fluid  mass  of  the  previously  crystallized  and 
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heavier  chrysolite  by  a  process  like  that  imagined  by  Durocher.  It  will  be  noticed  that 
the  insoluble  and  non-chrysolitic  portion  separated  from  the  Moutarville  rock  (V)  is  near 
in  composition  to  an  ordinary  dolerite,  or  to  the  normal  basic  types  of  Bunsen  and  Duro- 
cher. We  may  conjecture  that  dolerites  of  average  composition  are,  perhaps,  themselves 
products  separated  by  eliquation  from  a  more  chrysolitic  aggregate. 

§  32.  The  segregation  of  groups  of  crystals  which  takes  place  in  the  devitrification  of 
glasses  shows,  within  narrow  limits,  the  process  of  differentiation  through  crystallization 
in  a  homogeneous  mass.  The  operation  of  this  process  on  a  larger  scale,  giving  rise  to 
remarkable  mineralogical  differences,  is  well  shown  in  the  careful  studies  by  Fouque,  in 
1873,  on  the  recent  eruptive  rocks  from  Sautorin.  The  ordinary  type  of  these  lavas 
examined  by  him  was  a  vitreous  mass  enclosing  crystals  of  feldspars,  with  pyroxene, 
chrysolite,  and  magnetite.  The  feldspar  was  chiefly  labradorite,  but  its  association  with 
crystals  of  albite,  and  with  some  anorthite,  was  established.  Druses  in  this  same  rock 
were,  however,  filled  with  anorthite,  associated  with  a  pyroxene  and  a  chrysolite,  both 
differing  from  those  contained  in  the  paste  in  being  less  dense,  and  in  containing  less 
ferrous  oxyd.  In  an  obsidian-like  rock  from  the  same  region  were  rounded  masses,  some- 
times a  metre  in  diameter,  gray  in  color,  and  made  up  of  crystalline  anorthite,  with 
pyroxene,  chrysolite,  titanite,  and  magnetite,  with  very  little  paste.  The  small  portions 
of  alumina  found  in  the  analyses  of  these  pyroxenes  were  apparently,  according  to  Fouque, 
derived  from  adherent  anorthite,  but  another  variety  of  pyroxene,  seemingly  very  pure, 
and  freed  from  anorthite,  contained  12.4  per  cent  of  alumina,  which  he  regards  as  an 
integral  part  of  the  mineral, — a  true  aluminous  pyroxene.  Fouque  made  use,  in  these 
investigations,  of  concentrated  fluorhydric  acid  which  readily  attacks  the  coarsely  powdered 
rock,  dissolving  alike  the  vitreous  paste,  albite,  labradorite,  and  anorthite,  but  leaving 
behind  the  pyroxene  and  chrysolite,  which,  like  amphibole,  are  but  slightly  attacked  by 
the  acid,'  or,  like  staurolite  and  zircon,  resist  its  action. 

§  33.  Durocher,  in  his  statement  of  the  hypothesis  of  eliquation  as  applied  to  eruptive 
rocks,  of  which  this  process  of  segregation  just  noticed  is  but  an  illustration,  raises,  in 
connection  with  the  question  of  differentiation,  another  not  less  important.  He  concludes 
from  his  comparative  studies  that,  "  in  the  long  course  of  the  ages  which  divide  the 
Primary  and  the  Tertiary  periods  from  each  other,"  there  have  been  changes  "in  the 
composition  of  the  fluid  mass  which  nourished  the  eruptions  "  ;  and,  moreover,  that  in 
the  case  of  the  acidic  layer — the  source  of  the  granitic  and  trachytic  rocks — "there  was  a 
diminution  of  eight  or  nine  hundredths  in  the  proportion  of  silica,  and  of  one-fifth  in  the 
potash,  while  the  proportions  of  lime  and  iron-oxyd  were  almost  doubled,  and  that  of  the 
soda  tripled.  Similar  changes,  according  to  him,  have  taken  place  in  the  basic  layer, 
represented  by  dolerites,  basalts,  melaphyres,  from  the  comparative  study  of  which  he 

1  Fouqug,  Nouveau  proc&te  pour  1'analyse  mediate,  et  son  application  aux  laves  de  la  dernitSre  eruption  de 
San  tori  n ;  in  at  x*  trad,  Comptes  Kendus  de  I'Ac-adlmio  des  Sciences,  June,  1873,  Ixxvi.  1181.  Also,  in  extento,  Mem. 
des  Savants  Strangers,  de  1'Aoad.  des  Sciencies,  xxii.  no.  11.  For  farther  details  of  this  use  of  fluorhydric  acid,  see 
Fouqn£  and  Michel  I/vy,  Minlralogie  Micrographique,  p.  116.  Crystals  of  zircon  from  different  localities,  accord- 
ing to  the  late  observations  of  Ed.  Linnemann,  when  exposed  for  ten  days  to  the  vapors  of  fluorhydric  acid,  crumble 
to  •  white  powder,  which  is  not  attacked  by  fluorhydric  acid  nor  by  aqua  regia,  and  is  pure  silicate  of  zirconia, 
equal  to  93  and  l>4  per  cent,  of  the  crystals.  The  matters  attacked  are  silicates  of  various  bases,  including  alkalies, 
lime,  maxnena,  iron,  zinc,  and  alumina.  (Sitz.  Berichte  Kais.  A  cad.  Wissenschaft,  11, 1885,  in  (  lu-m.  News, 
Nov.  6, 1886.) 
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concludes  that  "  in  the  ferro-calciferous  layer  from  the  Primary  to  the  Tertiary  period.  .  .  . 
there  was  a  sensible  diminution  of  silica  and  potash,  and  a  notable  augmentation  of  soda 
and  lime.  "  Of  these  changes,  "the  diminution  of  silica  and  potash  in  the  modern  rocks, 
both  of  the  acidic  and  basic  groups,"  was  by  Durocher  explained  by  supposing  that  while 
these  imaginary  igneous  layers  remain  distinct  from  each  other,  there  is,  nevertheless, 
in  each  a  partial  separation  of  these  elements,  by  gravity,  resulting  in  an  accumulation  of 
silica  and  potash  in  their  upper  portions,  arid  of  lime  in  their  lower  portions.  The 
augmentation  in  the  proportion  of  soda  was  by  him  referred  to  a  special  and  independent 
cause,  the  supposed  "intervention  of  sea- water  in  the  formation  of  igneous  products 
during  the  latter  geological  periods,"  which,  as  he  writes,  would  explain  "the  considerable 
increase  of  soda  in  the  more  modern  of  the  igneous  rocks,  whether  they  be  derived  from 
the  acidic  or  the  basic  layer." 

§  34.  While  Durocher  included  in  the  category  of  eruptive  rocks  certain  masses, 
such  as  those  of  magnetite,  serpentine,  and  various  amphibolic  rocks,  for  which  an  igneous 
origin  is  not  admissible  (so  that  some  of  his  data  may  be  questioned),  the  correctness  of 
his  important  generalizations,  which  suggest  a  vast  geogenir  problem,  cannot  be  con- 
tested. As  regards  his  proposed  explanation,  it  is  easy  to  conceive  that  a  separation  by 
specific  gravity  might  possibly  cause  such  variations,  alike  in  the  acidic  and  the  basic 
layer,  that  the  ejections  in  the  course  of  ages  from  successively  lower  portions  of  each  of 
these  would  show  the  gradual  diminution  observed  in  the  proportions  of  silica  and  po- 
tash, as  well  as  the  augmentation  of  lime.  To  this  ingenious  explanation,  however,  it  is 
to  be  objected  that  it  is  based  upon  the  unproved  and,  in  the  opinion  of  many  modern 
philosophers,  the  untenable  hypothesis  of  a  molten  substratum,  and,  moreover,  one  divided 
into  two  distinct  zones.  The  whole  of  the  phenomena  in  question,  moreover,  admit  of  a 
simpler  and,  it  is  believed,  a  more  probable  explanation,  by  the  creuitic  hypothesis.  This, 
as  we  have  seen,  supposes  a  constant  and  progressive  differentiation  of  an  original  basic 
plutonic  mass  through  the  action  of  water,  which  removes  therefrom,  in  the  elements  of 
orthoclase  and  quartz — the  chief  constituents  of  granitic  rocks, — preponderant  proportions 
of  silica  and  potash  :  an  action  which  would  result  at  last  in  the  partial  exhaustion  of  the 
lixiviated  portion  of  the  basic  rock,  which,  with  the  diminution  of  the  amount  of  available 
silica  and  potash,  would  finally  yield  to  the  solvent  action  of  the  waters  only  the  elements 
of  the  more  basic  feldspars.  As  a  result  of  this  continued  process,  the  creuitic  products 
themselves  will  naturally  show  a  diminution  in  the  proportions  of  silica  and  potash,  by 
reason  of  the  progressive  exhaustion  of  the  source  of  these,  while  this  residual  portion  of 
basic  rock  will  not  only  exhibit  a  reduction  in  the  proportions  of  silica  and  potash,  but  a 
relative  increase  in  the  proportion  of  lime.  Moreover,  the  sodium  and  magnesium-chlorids 
which,  from  the  results  of  subaerial  decay,  find  their  way  into  the  surface-waters,  which 
subsequently  pass  downwards  in  the  process  of  lixiviation,  may,  by  double  exchange, 
effect  the  displacement  of  potash  and  the  fixation  of  soda  and  magnesia  in  the  basic  mass, 
as  explained  farther  on. 

§  35.  This  hypothesis  thus  explains  at  the  same  time  the  origin  of  the  highly  silicic 
and  potassic  rocks,  represented  by  the  granites,  and  the  conversion  of  the  original  plutonic 
stratum  into  a  more  and  more  basic  material,  progressively  richer  in  alumina,  soda,  lime, 
and  magnesia.  It  moreover  requires  that  the  long-continued  lixiviatiou  of  a  given  area 
af  plutonic  rock  should  at  length  reach  a  point  at  which  water  could  no  longer  remove 
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from  it  the  elements  of  orthoclase  and  quartz.  With  the  disappearance  of  the  latter  would 
come  the  elements  of  the  more  basic  feldspars,  such  as  andesite  and  labradorite,  as  well  as 
protoxyd-silicates,  which  together  predominate  in  the  norites  and  the  diorites,  charac- 
teristic crenitic  rocks  of  the  later  crystalline  series,  such  as  the  Norian  and  Huroniau,  which 
succeed  the  granites  and  the  granitoid  gneisses  of  the  earlier  periods. 

The  crenitic  hypothesis,  as  we  have  elsewhere  seen,  involves  the  conception  that  all 
trachytic  and  granitic  rocks  are  primarily  of  crenitic  origin,  and  that  penetrating  granitic 
masses,  when  not,  as  is  the  case  with  most  granitic  veins,  directly  crenitic  or  endogenous 
masses,  are  displaced  portions  of  older  creuitic  deposits.  The  first-formed  granitic  layer 
itself,  it  is  held,  may  become  softened  under  the  combined  influences  of  water  and  internal 
heat,  and  being  then  displaced,  may  appear  in  an  eruptive  form. 

§  3G.  The  question  here  arises  as  to  the  respective  parts  which  crenitic  action,  on  the 
one  hand,  and  crystallization  and  eliquation,  on  the  other,  may  play  in  the  genesis  of 
various  types  of  crystalline  rocks.  It  is  apparent,  from  the  illustrations  which  we  have 
given,  that  by  the  latter  process  aggregates  could,  in  palaeozoic  times,  be  formed  in  which 
chrysolite  makes  more  than  one  half  the  weight  of  the  mass,  and  others  in  which  either 
pyroxene  or  labradorite  may  largely  predominate.  The  texture  and  the  general  facies  of 
these  different  mineral  aggregates,  not  less  than  their  geognostic  relations,  however,  suffice 
to  distinguish  them  from  crenitic  deposits  of  somewhat  similar  composition.  It  was  from 
a  failure  to  recognize  these  differences  that  the  original  Wernerians  denied  or  minimized 
the  significance  of  igneous  rocks,  on  the  one  hand,  and  that  the  later  plutonists  of  both 
schools  on  the  other  hand,  have  argued  the  igneous  origin  of  rocks  of  manifestly  crenitic 
origin.  The  Wernerians,  from  the  stratiform  structure  of  gneiss,  which  they  ascribed  to 
its  aqueous  origin,  argued  for  a  similar  origin  for  the  granite  into  which  it  appears  to  gra- 
duate, while  the  plutouists  from  an  analogous  structure  in  undoubtedly  igneous  rocks 
conclude  the  igneous  origin  of  gneiss.  We  have  already  noticed  this  laminated  or  stra- 
tiform character  in  plutouic  rocks,  the  true  significance  of  which,  as  evidences  of  igneous 
flow,  should  not  be  lost  sight  of. 

§  37.  It  must  be  kept  in  mind  that  the  crenetic  process,  unlike  eliquation,  modifies 
the  primary  mass  not  only  by  abstraction,  but  by  addition,  since  the  surface-water  which, 
by  the  hypothesis,  is  the  dissolving  agent,  will  bring  with  it  in  solution,  in  varying  pro- 
portions, salts  of  calcium  and  magnesium,  of  potassium  and  of  sodium,  the  action  of  all 
which  upon  the  heated  plutouic  mass  will  effect  certain  interchanges,  resulting  in  the 
fixation  of  bases  like  magnesia,  whose  silicated  compounds  are  comparatively  insoluble 
in  the  circulating  waters,  and  perhaps  in  a  substitution  of  soda  for  lime.  It  is  not  impro- 
bable that  potassic  solutions  from  some  local  source '  could  thus  be  introduced,  and  give 
rise  by  their  action  upon  a  doleritic  mass,  either  integral  or  partially  differentiated  by  eli- 
qnation,  to  a  material  so  rich  in  potash  as  to  furnish  the  elements  of  leucite,  which  has 
the  oxygen-ratios  of  an  andesite. 


1  While  in  ordinary  spring-waters  the  proportion  of  potassium  to  sodium  salts  is  small,  seldom  exceeding  two 
or  three  hnndredths  of  these  hoses,  calculated  as  chlorids,  I  have  shown  that  in  an  alkaline  spring-water  from 
pakcnzoic  shales  at  St.  Ours,  Quebec,  containing  in  a  litre  about  0.3  gramme  of  alkalies,  chiefly  as  carbonates  and 
chlorids,  the  potassium  thus  calculated  equalled  25  per  cent.  In  the  case  of  the  water  of  the  St.  Lawrence  River  it 
equals  16  per  cent,  and  of  the  Ottawa  River  32  per  cent  See  for  a  discussion  of  the  question  of  potassium  in  natural 
waters,  the  writer's  Chein.  and  Geol.  Essays,  pp.  135-137. 
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§  38.  The  genesis  of  rocks  like  phonolite,  which  are  essentially  made  up  of  a  feld- 
spar having  the  orthoclase-ratios,  with  an  admixture  of  a  more  basic  silicate,  as  nephelite 
or  a  zeolite,  can,  however,  hardly  be  explained  save  as  an  educt  of  creuitic  action,  like  tra- 
chyte and  granite.  It  represents,  however,  a  period  in  the  history  of  the  plutonic  mass 
when,  from  a  diminution  of  silica,  the  production  of  quartz  ceases,  and  more  basic  feld- 
spathic  or  zeolitic  compounds  begin  to  replace  the  orthoclase.  When,  from  compounds 
like  these,  in  which  the  proportion  of  protoxyds  to  alumina  falls  below  the  normal 
oxygen-ratio  of  1 :  3,  we  pass  to  those,  like  the  muscovitic  micas,  most  tourmalines,  and 
the  pinite-like  minerals,  with  a  diminished  proportion  of  protoxyds,  we  have  probably  in 
all  cases  to  do  either  with  crenitic  products  or  with  the  direct  results  of  subaerial  decay. 

§  39.  Fouque  and  Michel  Levy,  in  their  recent  experiments,  have  shown  us  how  to 
form  artificially,  from  mixtures  in  igneous  fusion,  in  which  the  proportions  of  elements 
were  prearranged,  crystalline  aggregates  containing  leucite  with  labradorite,  pyroxene, 
magnetite,  and  spinel,  and  others  holding  chrysolite  in  similar  associations.  The  problem 
which  lies  behind  this  discovery  is  to  determine  how  the  materials  are  so  grouped  in 
nature's  laboratory  as  to  yield  the  mixtures  necessary,  in  the  one  case,  for  the  production 
of  a  leucitophyre,  and  in  the  other  for  a  chrysolitic  dolerite.  The  research  of  the  natural 
processes  by  which  these  combinations  are  reached  has  been  the  object  oi'  the  preceding 
inquiry  into  the  results  of  eliquation,  on  the  one  hand,  and  of  the  solvent  and  replacing 
action  of  percolating  waters,  on  the  other. 

§  40.  It  is  farther  to  be  noted  that  the  experiments  of  Fouque  and  Michel  Levy  were 
made  by  the  slow  cooling  of  mixtures  from  simple  igneous  fusion,  and  the  question  must 
here  be  raised  how  far  these  reactions  would  be  affected  by  the  intervention  of  water  ;  in 
other  words,  whether,  as  maintained  by  Poulett  Scrope,  Scheerer,  Elie  de  Beaumont,  and 
many  others,  water  is  not  always  present  in  the  mass  of  igneous  rocks.  So  far  as  experi- 
ments go,  the  process  of  cooling  from  simple  igneous  fusion  would  seem  to  be  inadequate 
to  account  for  the  origin  of  many  of  the  minerals  of  eruptive  rocks.  Fouque  and  Michel 
Levy  inform  us  that  they  "  have  vainly  sought  to  produce,  by  igneous  fusion,  rocks  with 
quartz,  orthoclase,  albite,  white  or  black  mica,  or  amphibole,"  '  although  the  occasional 
accidental  production  of  orthoclase  as  a  furnace-product  has  been  noticed.  The  presence 
of  albite  in  the  recent  lavas  of  Santorin,  in  association  with  labradorite,  pyroxene,  and 
chrysolite,  has  been  shown  by  Fouque  (§  32),  and  its  probable  occurrence  in  a  diabase  has 
been  pointed  out  by  Hawes. 2  Both  orthoclase  and  albite  have,  however,  been  formed  in 
the  wet  way,  at  elevated  temperatures,  under  pressure  ;  and  pyroxene,  while  readily 
generated  from  the  products  of  igneous  fusion,  was  got  by  Daubree  by  the  action  of  super- 
heated water  on  glass,  at  the  same  time  with  crystallized  quartz  and  magnetite  or  spinel. " 
The  frequent  occurrence  of  pyroxene  in  veinstones,  in  intimate  association  with  ortho- 
clase, quartz,  apatite,  and  calcite,  suffices  to  show  its  aqueous  origin,  in  common  with  all 
of  these  species.  In  like  manner,  magnetite,  which  is  readily  formed  in  fused  basic  mix- 
tures, is  found  crystallized  with  orthoclase  and  quartz,  with  apatite  and  pyrite,  in  granitic 
veinstones.  Moreover,  the  fact  of  its  association  with  garnet,  and  with  zeolitic  minerals, 
in  the  secretions  of  basic  rocks  suffices  to  prove  that  magnetite,  as  well  as  hematite,  may 

1  SynthSse  des  Mineraux  et  dea  Roches,  p.  7-">.  s  Trans.  Roy.  Soc.  Canada,  Vol.  ii.  Sec.  iii.  p.  39. 

'  Ibid.,  p.  44. 
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be  formed  by  aqueous  action.  Chrysolite  also,  is  produced  by  igneous  fusion,  but  its 
presence  in  crystalline  limestone  in  the  form  of  forsterite,  and  in  massive  magnetite  as 
hortonolite,  shows  that,  like  the  related  and  similarly  associated  chondrodite,  it  may  be 
formed  in  the  presence  of  water.  ' 

§  41.  The  evidences  of  the  intervention  of  water  in  eruptive  rocks  have,  since  the 
time  of  Scrope,  been  too  often  pointed  out  to  need  repetition  here.  Its  elements  may  even 
be  retained  in  fused  compounds  at  the  temperature  of  ignition,  under  the  ordinary  atmos- 
pheric pressure,  as  seen  not  only  in  the  hydrate  and  the  acid  sulphate  of  potassium,  but 
in  certain  vitreous  borates  of  sodium  and  potassium,  long  since  described  by  Laurent, 
which  at  a  red  heat  and  in  tranquil  fusion  hold  an  amount  of  hydrogen  equal  to  1.2  and 
1.3  hundredths  of  water,  and  are,  under  these  conditions,  slowly  decomposed  by  metallic 
iron,  with  abundant  disengagement  of  hydrogen  gas,  which  burns  with  a  green  Same 
from  the  presence  of  combined  boron. 2  That,  under  greater  pressure,  water  may  be  held 
by  other  compounds,  such  as  silicates,  is  undoubted.  Hydrous  glasses  like  pitchstoue  and 
perlite  are  examples  of  these,  and  differ  from  obsidian  in  containing  three  or  four  hun- 
drodths  of  water. 

§  42.  The  late  researches  of  Tilden  and  Shenstone  on  "  The  Solubility  of  Salts  in 
AVater  at  High  Temperatures  "  throw  much  light  on  the  geological  relations  of  water. 
While  the~solvent  power  of  this  liquid  rapidly  increases,  when  under  pressure,  at  tempe- 
ratures above  100  C..  they  have  shown  that  "  the  increase  of  solubility  follows  the  order 
of  the  fusing-point  of  the  solid."  Thus,  of  potassium-iodid,  which  melts  at  634°,  100  parts 
of  water  at  180  dissolve  32Y  parts,  while  of  barium-chlorate,  melting  at  400°,  100  parts  of 
water  at  1801  dissolve  520  parts.  Of  potassium-nitrate,  melting  at  339°,  100  parts  of  water 
at  120  dissolve  495  parts,  or  nearly  five  times  its  weight ;  while  of  silver-nitrate,  whose 
fusing-poiut  is  217\  100  parts  of  water  at  125"  dissolve  1622.5  parts,  and  at  133°  1941.4 
parts,  or  nearly  twenty  times  its  own  weight.  Of  certain  substances  it  can  be  said  that 
they  are  infinitely  soluble  at  certain  temperatures.  This  is  true  of  the  decahydrated 
sodium-sulphate,  which  melts  at  341,  and  nearly  true  for  benzoic  acid.  This  substance, 
which  melts  at  120 \  requires  for  its  solution  600  parts  of  water  at  0°  and  25  parts  at  100°; 
but  when  heated  in  a  sealed  tube  to  a  few  degrees  above  its  fusing-point  it  is  miscible 
with  water  in  all  proportions.  These  heated  solutions,  in  the  case  at  least  of  barium- 
chlorate  and  potassium-nitrate,  are  described  as  notably  viscous,  a  condition  which  perhaps 
indicates  that  they  are  colloidal. 3 

§  43.  From  these  results  it  is  easy  to  conceive  what  might  be  expected  at  elevated 
temperatures  with  materials  as  insoluble,  at  ordinary  temperatures,  as  quartz  or  the 
natural  silicates.  A  few  hundredths  of  water  at  several  hundred  degrees  Centigrade  would 
probably  convert  these  into  a  viscid  fluid,  from  which,  as  from  an  anhydrous  magma,  by 
rest  or  by  partial  cooling,  definite  compounds  might  successively  crystallize, — the  mixture 
becoming,  to  use  the  simile  of  Poulett  Scrope  in  speaking  of  lavas,  like  a  syrup  holding 
grains  of  sugar.  From  such  mixtures  partially  cooled,  or  from  a  heterogeneous  plutonic 


1  Trans.  Roy.  Soc.  Canada,  Vol.  ii.  Sec.  iii.  p.  61. 

1  The  potassium-berate  in  question,  apart  from  combined  water,  contained  boric  oxyd  58.6,  potash  16.3, 
giving  the  oxygen-ratio  72  :  5;  and  the  sodium-borate  had  the  same  atomic  ratios.  Aug.  Laurent,  Compte  Rendu 
dee  Travaux  deChimie,  1850,  pp.  36-42. 

'  Philos.  Trans.,  1884,  Part  i,  pp.  23-36. 
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mass  impregnated  with  water  and  not  yet  raised  to  the  full  temperature  of  solution,  or 
what  has  been  aptly  termed  "  igneo-aqueous  fusion,"  the  more  soluble  portions,  removed 
by  percolation  or  by  diffusion,  we  conceive  to  have  constituted  the  liquids  which  in 
earlier  times  produced  the  various  crenitic  rocks.  The  fact  that,  as  shown  by  Sorby, ' 
pressure  augments  the  solvent  power  of  water,  irrespective  of  temperature,  should  not  be 
lost  sight  of  in  this  connection.  The  remarkable  observations  of  Tilden  and  Shenstone 
serve  to  explain  and  to  justify  the  view  of  the  intervention  of  water  in  giving  liquidity 
to  various  eruptive  rocks,  originally  put  forward  by  Poulett  Scrope,  and  afterwards  ably 
maintained,  among  others,  by  Scheerer  and  Elie  de  Beaumont.  - 

The  conversion  of  colloidal  magmas,  whether  hydrous  as  just  described,  or  an- 
hydrous, as  noticed  in  §  26,  into  denser  crystalline  species,  not  only  involves  the  disengage- 
ment of  heat,  but  as  Becker  has  shown,  its  disengagement  at  a  maximum  rate,  thus 
maintaining,  with  the  temperature,  the  liquidity  of  the  crystallizing  magma. '  The  pas- 
sage of  certain  dense  species,  as  epidote,  zoisite,  garnet,  beryl  and  quartz,  when  i'used  per 
se,  into  vitreous  or  crystalline  forms  of  less  specific  gravity  '  is  no  exception  to  this  law  of 
condensation,  since  the  chemical  and  physical  conditions  of  the  fused  mass  are  unlike  those 
of  the  more  complex  magma.  When  such  a  magma,  holding  combined  a  portion  of  water, 
is  changed  into  anhydrous  crystalline  species,  this  will  be  liberated,  as  is  shown  in  the 
often  observed  disengagement  from  solidifying  lavas,  of  aqueous  vapor,  sometimes  with 
boric  oxyd,  lluorhydric  and  chlorhydric  acids,  and  various  chlorids.  Hence  crystalline 
silicates  like  epidote,  tourmaline,  and  micas,  which  contain  these  volatile  elements,  will 
only  be  generated  under  such  conditions  as  prevent  their  liberation. 

§  44.  We  have  already  noticed  the  banded  structure  (§  28)  which  often  results  from 
movement  in  the  extrusion  of  more  or  less  differentiated  masses  of  eruptive  rocks,  simulat- 
ing that  produced  by  the  separation  from  water  either  of  mechanical  sediments  or  of  crys- 
talline deposits.  It  is  important  in  this  connection  to  distinguish  between  the  latter  two 
processes,  and  to  insist  upon  the  more  or  less  concretionary  character  of  the  matters  separ- 
ated from  solution,  often  shown  in  the  lenticular  shape  of  beds  of  this  character,  and  well 
displayed  in  the  crystalline  schists.  The  conditions  under  which  these  were  laid  down 
from  water  were  less  like  those  of  ordinary  sediments  than  of  the  accumulations  of  crys- 
talline matter  in  geodes  and  in  veins.  Many  facts  with  regard  to  the  banded  character 
of  mineral  veins  are  familiar  to  geologists,  and  the  stratiform  character  of  such  deposits 
has  often  been  remarked  in  smaller  vein-like  masses.  I  have  elsewhere  called  attention  to 
the  fact  that  crystalline  masses  having  the  relations  of  veinstones  may  assume  great  pro- 
portions, and  that  much  granitic  rock  often  regarded  as  eruptive  is  in  fact  of  concretionary 
and  endogenous  origin,  discussing  the  question  at  some  length  in  1871. 5  Veins  of  this 
kind  were  then  described  sixty  feet  in  breadth,  traversing  the  gneisses  and  mica-schists 
of  the  younger  gneissic  or  Montalban  series,  in  New  England,  often  coarsely  crystalline 


1  Proc.  Roy.  Soc.  London,  xii.  538. 

1  Scrope,  Jour.  Geol.  Soc.  London,  xii.,  326 ;  Scheerer,  Bull.  Soc.  Geol.  de  France,  1845,  iv.  468;  and  Elie  de 
Beaumont,  Ibid.,  1240  et  seq.  See  farther  the  author's  Chem.  and  Geol.  Essays,  188-191,  and  also  5,  6,  for  farther 
references  to  the  literature  of  the  subject. 

"  Becker,  Amer.  Jour.  Science,  1886,  xxxi.  120. 

4  A  Natural  System  of  Mineralogy,  etc.    Trans.  Roy.  Soc.  Can.  Vol.  iii.  Sec.  iii.  p.  36. 

6  Granites  and  Granitic  Veinstones,  Amer.  Jour.  Science,  1871.    Chem.  and  GeoL  Essays,  pp.  191-202. 

Sec.  III.,  1886.    4. 
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and  banded,  and  evidently  concretionary,  but  sometimes  so  finely  granular  and  homoge- 
neous in  portions  as  to  be  quarried  for  architectural  purposes,  like  the  indigenous  gneisses 
of  the  series,  which  they  often  closely  resemble.  Remarkable  examples  of  the  same  phe- 
nomenon are  to  be  met  with  in  the  older  gneissic  or  Laurentian  series,  some  of  which  are 
conspicuous  in  the  sections  of  these  rocks  visible  in  the  cafion  of  the  Arkansas  River, 
and  elsewhere  in  Colorado.  Still  mpre  striking  examples  are  met  with  in  the  similar 
gneisses  in  parts  of  Canada,  and  are  well  displayed  in  Ottawa  county,  in  the  province  of 
Quebec,  where,  in  the  township  of  Buckingham,  veins  eighty  feet  in  breadth,  and  made 
up  almost  wholly  of  orthoclase  and  crystalline  cleavable  magnetite,  traverse  for  consider- 
able distances  the  stratified  gneiss  of  the  region. ' 

§  45.  In  the  same  county,  and  near  the  Riviere  aux  Lievres,  are  the  great  veins 
which  have  lately  been  extensively  mined  for  apatite  in  what  is  known  as  the  Lievres 
district.  Very  similar  veins  also  occur  a  short  distance  to  the  southwest,  along  the  Rideau 
canal,  in  the  province  of  Ontario,  in  what  may  be  called  the  Rideau  district.  The  veins 
in  this  latter  area  were  first  described  by  the  writer  as  early  as  1848,  and  subsequently 
in  18li3.  in  18i)6,  and  in  1884.  -  The  history  of  these  apatite  deposits  in  the  two  districts, 
which  may  be  considered  together,  will  serve  to  illustrate  some  important  facts  in  the 
theory  of  crystalline  rocks.  The  principal  associates  of  the  apatite  in  these  districts  are 
pyroxene,  phlogopite,  orthoclase,  quartz,  calcite,  and  pyrite.  It  was  said  of  the  localities 
in  the  Rideau  district,  in  18G3,  that  a  careful  examination  in  each  case  shows  that  "the 
deposit  occurs  in  a  fissure  in  the  stratification,  and  has  well-defined  walls,"  while  "  a 
banded  arrangement  of  the  mineral  contents  is  often  very  well  marked  ;  "  —  the  various 
minerals  named  sometimes  occurring  in  alternate  layers,  of  which  the  calcite,  often  with 
included  apatite  crystals,  has  "  the  aspect  of  a  coarsely  crystalline  lamellar  limestone." 
Farther  examples  were  then  given,  showing  the  bilateral  symmetry  in  many  of  the  veins, 
and  the  occasional  presence  in  them  of  drusy  cavities.  Moreover,  although  small-portions 
of  apatite  were  observed  in  what  were  regarded  as  the  limestone  beds  of  the  enclosing 
gneiss,  it  was  said  that  "  the  workable  deposits  of  apatite,  with  few  if  any  exceptions,  are 
confined  to  the  veinstones."  Such  were  the  conclusions  announced  by  the  writer  as  late 
as  18G6.  Subsequently,  in  1884,  after  farther  studies  of  the  Rideau  district,  he  was  led  to 
write  that  although  the  deposits  of  apatite  are  in  great  part  in  true  veins  cutting  the 
strata,  and  sometimes  including  angular  fragments  of  the  wall-rock, — which  is  the  char- 
acteristic red  or  gray  gneiss  of  the  country,— they  are  "  in  part  bedded  or  interstratified 
in  the  pyroxene-rock  of  the  region."  "With  regard  to  certain  apparently  bedded  deposits 
of  apatite  it  was  farther  said,  "  I  am  disposed  to  look  upon  [them]  as  true  beds,  deposited 
at  the  same  time  with  the  enclosing  rocks,"  which  were  described  as  "  chiefly  beds  of 
pyroxene-rock,  generally  pale  green  or  grayish-green  in  color,  with  mixtures  containing 
quartz  and  orthoclase,  and  distinctly  gneissoid  in  structure." 

§  46.  I  am  careful  to  emphasize  this  apparent  contradiction  between  the  assertion 
of  the  truly  endogenous  character  of  the  deposits  in  which  apatite  occurs  with  pyroxene, 


1  Geol.  Report  of  Canada,  1863450,  pp.  20, 215. 

*  Geol.  Survey  of  Canada,  Report  for  1848,  p.  132,  and  for  1803-66,  pp.  224-220 ;  also  Geology  of  Canada,  1883, 
pp.  461,  592,  761,  and  Trans.  Amer.  lust.  Mining  Engineers,  1884,  vol.  xii,  pp.  459-468.  See  farther,  B.  J.  Harring- 
ton, Report  GeoL  Survey  of  Canada,  1877-78,  G..  pp  1-36,  and  J.  Fraser  Torrance,  llnd.,  1882-83-84,  J.,  pp.  3-30,  for 
valuable  <-«.ntril>iition8  to  our  knowledge  of  the  Canadian  apatite  deposits. 
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phlogophite,  orthoclase,  quartz,  and  calcite,  and  that  of  the  interstratification  of  the  same 
apatite,  in  contemporaneous  layers  with  a  gneissoid  pyroxenic  rock,  for  the  reason  that 
both  statements  are  strictly  true,  and  that  in  their  reconciliation  light  will  be  thrown  on 
the  great  problem  of  the  genesis  of  these  crystalline  aggregates.  The  mining  operations 
on  a  large  scale  in  these  apatite  deposits  in  the  Lievres  district,  especially  in  the  years 
1883-1 885,  have  in  fact  shown  that  the  stratiform  pyroxenic  masses  are,  like  the  associated 
orthoclase-rock,  the  apatite,  and  the  calcite,  subordinate  parts  of  veins,  which  assume  in 
many  cases  vast  proportions,  and  at  the  same  time  have  in  parts  of  their  mass  a  banded 
structure  much  resembling  that  of  the  enclosing  gneiss.  Illustrations  of  this  condition 
of  things  abound  at  the  great  open  cuttings  for  exploration  and  for  mining  which  have 
been  made  at  the  High  Rock,  the  Union,  and  the  Emerald  mines,  in  Portland  and  Buck- 
ingham townships,  on  the  Lievres  River. '  At  the  first-named  locality  the  nearly  ver- 
tical gray  hornblendic  gneiss,  running  northeast  and  southwest,  is  traversed  by  venous 
masses,  sometimes  with  the  strike,  but  at  other  times  oblique  or  even  at  a  right  angle. 

§  47.  A  study  of  some  of  the  smaller  veins  of  the  region  (which  are  not  mined)  will 
help  to  an  understanding  of  the  nature  and  relations  of  those  which  are  exploited  for 
apatite.  As  seen  at  the  High  Rock  mine,  these  lesser  veins  are  from  a  few  inches  to 
several  feet  in  width,  and  are  chiefly  of  a  binary  granite  or  pegmatite,  often  including 
portions  of  the  wall-rock,  and  sometimes,  near  their  borders,  presenting,  for  a  breadth  of 
two  or  three  feet,  a  veritable  breccia  of  angular  fragments  of  gneiss  from  one  to  six  inches 
in  diameter.  The  granitic  veinstone  includes  two  feldspars,  one  weathering  white  and 
the  other  reddish,  the  latter  forming-  considerable  cleavable  masses.  A  little  white  mica 
is  also  sometimes  met  with  in  these  veins,  which,  in  parts  of  their  extension,  hold  portions 
of  green  cleavable  pyroxene,  sometimes  in  slender  strings  running  with  the  strike,  but  in 
other  cases  filling  the  greater  part  of  the  vein,  and  including  little  seams  of  white  felds- 
par, and  small  masses  of  greenish  apatite, — fine  and  large  crystals  of  which,  and  others 
of  pyroxene,  are,  moreover,  occasionally  found  directly  imbedded  in  the  granitic  vein- 
stone. 

§  48.  Veins  of  vitreous  quartz  a  foot  or  more  in  breadth  are  met  with  in  the  imme- 
diate vicinity,  and  also  sometimes  enclose  crystals  of  apatite,  or  portions  of  feldspar,  by  an 
admixture  of  which  they  graduate  into  the  binary  granite  or  pegmatite.  There  is  thus 
apparent  a  transition  from  pure  quartz  to  a  granitic  rock,  and  to  one  essentially 
pyroxenic,  each  occasionally  bearing  apatite,  which  of  itself  also  forms  rock-masses.  All 
of  these  are  associated  in  the  larger  veins,  in  alternating  bands  or  irregular  lenticular 
masses  sometimes  a  few  inches  in  thickness,  but  at  other  times  attaining  breadths  of  many 
feet  each.  A  frequent  intermediate  type  of  rock  in  these  veinstones  consists  of  a  granular 
or  coarsely  cleavable  green  pyroxene  with  an  admixture  of  quartz,  and  a  feldspar,  gene- 
rally white  in  color,  but  occasionally  bluish,  and  with  cleavage-planes  an  inch  in  breadth. 
The  quartz  and  feldspar  in  this  aggregate  sometimes  predominate,  offering  a  transition 
into  the  granitic  rock  already  noticed,  which  frequently  includes  crystals  of  pyroxene, 

1  The  workings  at  each  of  the  three  mines  named  have  yielded  five  thousand  tons  or  more  of  commercial 
apatite  annually  for  three  or  four  years,  and  consist  for  the  most  part  of  open  cuttings,  in  some  cases  to  depths  of 
over  one  hundred  feet,  causing  the  uncovering  or  displacement  of  great  portions  of  the  accompanying  rock-masses. 
In  other  mines  in  this  region,  also  very  productive,  shafts  have  been  sunk  on  apatite  bands  in  these  veins  to 
depths  of  one  hundred  and  fifty  and  two  hundred  feet. 
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apple-green  or  grass-green  in  color,  and  then  sometimes  holds  clove-brown  titanite,  brown 
tourmaline,  and,  more  rarely,  zircon. 

§  49.  These  rocks,  essentially  made  up  of  feldspar,  quartz,  and  pyroxene,  were  long 
since  noticed  by  the  writer  as  occurring  among  the  Laurentiau  gneisses  in  the  Rideau 
district,  and  at  various  points  in  the  province  of  Quebec,  and  were  described  in  1866  as 
generally  "  granitoid  or  gueissoid  in  structure,  sometimes  fine-grained,  and  at  other  times 
made  up  of  crystalline  elements  from  two  tenths  to  five  tenths  of  an  inch  in  diameter.  .  .  . 
They  are  often  interstratified  with  beds  of  granitoid  orthoclase  gneiss,  into  which  the 
quartzo-feldspathic  pyroxenites  pass  by  a  gradual  disappearance  of  the  pyroxene."  The 
occasional  presence  in  them  not  only  of  titanite,  but  of  mica,  amphibole,  epidote,  magnetite, 
and  graphite,  was  then  noticed,  and  attention  was  called  to  the  fact  that  these  mineral 
species  are  common  to  the  pyroxene  rocks  and  to  associated  crystalline  limestones. 
The  feldspar  of  these  intermediate  rocks  was  described  as  having  generally  the  characters 
of  orthoclase,  as  was  shown  by  the  analysis  of  a  specimen  from  Chatham,  Quebec,  but  as, 
in  some  cases,  tricliuic  and  resembling  oligoclase. '  Dr.  Harrington  has  since  found  for 
one  of  these  the  composition  of  albite. 

As  will  appear  from  the  language  just  cited,  these  aggregates  were  then  regarded  as 
portions  of  the  country-rock.  The  pyroxenite  seen  in  North  Burgess,  in  the  Rideau 
district,  was  described  as  sometimes  granitoid,  and  at  other  times  micaceous  and  schistose, 
interstratified  with  what  was  then  called  a  binary  granitoid  gneiss,  and  also  with  layers 
of  crystalline  limestone,  some  of  them  holding  serpentine,  and  others  including  pyroxene, 
mica,  and  crystals  of  apatite.  Both  varieties  of  the  pyroxenic  rock  were  then  said  to 
contain  small  grains  and  masses  of  apatite,  in  one  case  forming  an  interrupted  bed,  which 
was  traced  two  hundred  and  fifty  feet  with  the  strike,, and  was  in  parts  two  feet  in  thick- 
ness. 

§  50.  While  apatite  was  thus  found  in  crystals,  in  lenticular  masses,  and  in  layers, 
aliko  in  the  calcareous  and  the  pyroxenic  stratiform  rocks,  these  same  rocks  were  described 
as  traversed  at  right  angles  by  veins,  the  banded  and  symmetrical  character  of  which  was 
insisted  upon,  carrying  not  only  apatite  but  calcite,  quartz,  orthoclase,  scapolite,  pyroxene, 
amphibole,  and  wollastonite.  While  the  venous  character  of  these  secondary  deposits 
(which  also  intersect  the  red  and  gray  gueissic  country-rock)  was  thus  recognized,  it  was 
not  until  a  later  period  that  it  became  apparent  that  the  same  view  was  to  be  extended 
to  the  greater  stratiform  masses  in  which  these  veins  were  enclosed ;  in  fact  that  the 
process  of  depositing  these  mineral  species  had  been  repeated  in  these  localities,  and  that 
the  pyroxenic  and  granitic  rocks,  not  less  than  the  interstratified  limestone  masses,  were 
portions  of  great  endogenous  masses  or  lodes.2 

§  51.  At  this  stage  of  the  inquiry  the  writer  found  himself  face  to  face  with  the 
exoplutonists.  Emmons,  who,  in  1842,  first  described  the  geological  characters  of  the 
similar  crystalline  rocks  in  northern  New  York,  regarded  the  whole  of  them — gneisses, 
granites,  iron-ores,  and  crystalline  limestones  included  —  as  of  plutonic  origin,  a  view 
which  was  supported  by  the  evident  geognostic  relations  of  the  calcareous  veins.  This 
was  in  accordance  with  the  views  of  Von  Leonhard,  Savi,  and  others  in  Europe,  who 

1  Gwlogy  of  Canada,  1863.  p.  475  ;  also  Report  Geol.  Survey  of  Canada,  1803-66,  pp.  185  and  224-228. 
1  For  an  analysis  of  the  argument,  and  many  references,  see  Amer.  Jour.  Science,  1872,  iii.  125,  and  Chem. 
and  OeoL  Essays,  p.  208. 
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taught  the  igneous  origin  of  certain  limestones — an  opinion  afterwards  adopted  by  J.  D. 
Dana,  who  supposed  that  some  of  the  so-called  primary  limestones  "were  of  igneous 
origin,  like  granite."  The  aqueous  origin  of  similar  calcareous  masses  in  Scandinavia  had, 
however,  been  recognized  by  Scheerer  and  by  Daubree,  and  in  Germany  by  Bischof ; 
while  the  vein-like  character  of  certain  aggregates  of  this  kind,  in  which  various  silicates 
and  other  mineral  species  are  associated  with  carbonate  of  lime  in  the  ancient  gneisses  of 
North  America,  had  been  noticed  by  C.  U.  Shepard,  H.  D.  Kogers,  and  "W.  P.  Blake,  among 
others,  as  was  shown  by  the  writer  in  some  detail,  in  1866.  In  a  paper  then  read  before 
the  American  Association  for  the  Advancement  of  Science,  it  was  said  that  deposits  of 
•carbonate  of  lime,' sometimes  of  great  dimensions,  and  holding  the  characteristic  minerals 
of  the  crystalline  limestones,  are  found  filling  fissures  and  veins  in  the  Laurentian  gneisses. 
These  were  then  designated  endogenous  rocks,  regarded  as  of  aqueous  origin,  and  to  be 
carefully  distinguished  from  intrusive  or  exotic  rocks.1 

The  subject  was  discussed  in  the  same  year  in  an  account  of  the  mineralogy  of  the 
Laurentian  rocks,  when  it  was  said,  in  commenting  upon  the  view  of  Emmons  that  such 
masses,  and  in  fact  all  of  the  crystalline  limestones  of  the  series,  are  eruptive  :  —  •'  The 
greater  part  of  the  calcareous  rocks  in  the  Laurentian  system  in  North  America  are 
stratified,  and  the  so-called  eruptive  limestones  are  really  calcareous  veinstones  or  endogen- 
ous rocks,  generally  including  foreign  minerals,  such  as  pyroxene,  scapolite,  orthorlase, 
quartz,  etc. "  I  had  not  at  that  time  as  yet  discovered  that  these  same  endogenous 
masses  may  include,  besides  calcareous  bands,  others  essentially  quartzose,  pyroxenic, 
and  feldspathic,  resembling  more  or  less  the  strata  of  the  enclosing  gneissic  series,  nor  con- 
sidered that  these  same  calcareous  bands  might  sometimes  be  found  in  fissures  coincident 
with  the  bedding  of  the  latter. 

§  52.  In  1869  I  visited  with  the  late  L.  S.  Burbauk  a  locality  at  Chelmsford,  Massa- 
chusetts, where  limestone  has  been  quarried  from  interrupted  masses,  sometimes  two 
hundred  feet  in  length,  enclosed  in  gneisses  of  the  ordinary  Laureutian  type,  to  which  I 
then  referred  them. 3  I  failed  to  recognize  in  the  quarries  then  examined  the  endogenous 
character  which  doubtless  belongs  to  some  of  the  limestone-masses  of  this  region,  where 
they  have  been  traced,  at  intervals,  for  twenty-five  miles,  through  Chelmsford,  Boxbor- 
ough,  and  Bolton  ;  but  at  the  same  time  I  called  the  attention  of  Mr.  Burbank  to  the 
question  of  these  vein-like  masses,  placing  in  his  hands  my  publications  of  1866.  He,  as  a 
result  of  farther  observations,  had,  in  1871,  persuaded  himself  that  all  of  the  limestones  of 
the  region  were  newer  than  the  enclosing  rocks,  not  eruptive,  but  "  of  a  vein-like  char- 
acter," occupying  fissures  in  the  gneiss,  of  which  character  his  descriptions,  in  certain 
cases,  give  evidence. 4  He  noted  the  banded  structure  visible  in  the  arrangement  of  the 
various  enclosed  minerals,  as  I  had  described  them  in  1866  in  the  similar  limestone- 
masses  in  Canada,  and  enumerated  in  the  region  under  consideration  :  amphibole,  pyr- 
oxene, chrysolite  (forsterite  or  so-called  boltonite),  phlogopite,  scapolite,  and  garnet, 
besides  serpentine,  in  grains  or  in  irregular  bands  or  layers,  sometimes  traversed  by  veins 
of  chrysotile.  To  this  list  may  be  added  spinel,  chondrodite,  petalite,  and  titanite. 

1  Proc.  Amer.  Assoc.  Adv.  Science,  1866,  p.  54 ;  also  Can.  Naturalist  (II.)  iii.  123. 

*  Report  Geol.  Survey  of  Canada,  1863-66,  p.  194.    See  also  the  facts  resumed  in  Chem.  and  Geol.  Essays,  p.  218. 

*  Amer.  Jour.  Science,  1870,  xlix.  75. 

4  Burbank.    Proc.  Amer.  Assoc.  Adv.  Science,  1871,  pp.  263-266. 
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§  53.  The  late  J.  B.  Perry  at  the  same  time  and  place  '  announced  a  similar  conclu- 
sion, to  which  he  had  arrived,  namely,  that  these  limestones  in  eastern  Massachusetts,  as 
well  as  others  elsewhere  in  New  England  and  in  northern  New  York,  though  possessing 
"  the  form  of  dikes,"  "  have  a  vein-like  structure,  and  should  be  regarded  as  true  vein- 
stones." He  farther  says  of  these  deposits  :  "  The  foliated  structure,  with  its  accompany- 
ing series  of  mineral  substances,  each  occurring  in  a  determinate  order,  evinces  that  the 
process  of  deposition  was  gradual  and  probably  long  continued."  Thus  these  observers, 
in  1871,  had,  although  without  acknowledgment,  confirmed  my  observations  and  adopted 
my  conclusions  of  1866  as  to  these  endogenous  calcareous  masses  of  the  ancient  gueissic 
series.  J.  "VV.  Dawson  had  in  1869  recognized  Eozoon  Canadense  in  a  serpentinic  lime- 
stone from  Chelmsford,  and  both  Burbank  and  Perry  maintained  that  all  of  the  limestone 
masses  of  the  region  were  vein-stones,  as  an  argument  against  the  organic  nature  of 
Eozoon. 

§  54.  The  mineralogy  of  these  endogenous,  more  or  less  calcareous,  masses  has  been 
the  subject  of  much  study.  "While  sometimes  having  the  aspect  of  a  coarsely  crystalline 
limestone,  and  nearly  pure,  they  may  include  apatite,  fluorite,  chondrodite,  wollastonite, 
amphibole,  pyroxene,  danburite,  serpentine,  phlogopite,  gieseckite,  orthoclase,  scapolites, 
brown  tourmaline,  idocrase,  prehnite,  epidote,  allanite,  garnet  (sometimes  chromiferous), 
titanite,  zircon,  rutile,  spinel,  volcknerite,  corundum,  menaccanite,  magnetite,  hematite, 
pyrite,  and,  more  rarely,  pyrrhotite,  chalcopyrite,  sphalerite,  molybdenite,  and  galenite. 
To  these  nuist  be  added  stilbite,  chabazite,  and  barite.  All  of  these  species  have  been 
met  with  in  the  deposits  studied  in  Canada  and  New  York,  while  in  the  similar  cal- 
careous masses  in  eastern  Massachusetts  chrysolite  and  petalite  occur.  Exceptionally,  as 
in  Franklin  and  Stirling,  New  Jersey,  there  are  found  in  this  connection  zinciferous  and 
manganii'erous  minerals,  as  willemite,  tephroite,  spartalite  and  franklinite.  • 

The  various  associations  of  apatite  in  these  aggregates  are  worthy  of  notice.  Crystals 
of  this  species  have  been  observed  by  the  writer  directly  imbedded  in  the  quartzo-felds- 
pathic  vein-stone,  in  vitreous  quartz,  in  calcite  and  dolomite,  in  pyroxene,  in  crystals  of 
phlogopite,  in  pyrite,  in  magnetite,  in  spinel,  and  in  foliated  graphite,  as  well  as  in  a 
massive  granular  apatite,  which  sometimes  surrounds  large  and  well  deiined  crystals  of 
the  same  species.  Dr.  Harrington  has  farther  noted  its  inclusion  in  amphibole,  in  ortho- 
clase, in  scapolite,  in  steatite,  and  in  lluorite.  On  the  other  hand,  apatite  crystals  have 
been  found  to  enclose  quartz,  calcite,  fluorite,  phlogopite,  pyroxene,  zircon,  titanite,  and 
pyrite.  The  apatite  of  these  deposits,  so  far  as  known,  is  essentially  a  nuor-apatite,  con- 
taining in  one  case,  by  the  writer's  analysis,  0.5  hundredths  of  chlorine.  From  these 
facts  it  is  evident  that  the  succession  of  species  in  these  veins  is  by  no  means  invariable. 
Mention  should  here  be  made  of  the  apatite  occurring  in  disseminated  grains  in  the  great 
deposit  of  magnetite  so  extensively  mined  at  Mount  Moriah,  near  Port  Henry,  New  York. 
The  banded  arrangement  of  the  crystalline  apatite,  generally  reddish  in  color,  and  in  thin 


1  Perry.    Proc.  Amer.  ABSOC.  Adv.  Science,  1871,  pp.  270-L'7i.. 

'  For  farther  and  more  detailed  accounts  of  the  occurrence  of  the  mineral  species  already  mentioned,  and 
many  others  which  are  found  with  the  calcaroug  masses  of  the  Laurentian  rocks,  see  Rejxjrt  Geol.  Survey  of  Canada,, 
1863-60,  j.|i.  isl-L'Lii,  which  were  reprinted,  with  the  exception  of  the  last  six  pages,  in  the  Report  of  the  Regents  of 
the  University  of  New  York,  for  1867,  Appendix  E.  See  also,  in  abstract,  Chem.  and  Geol.  Essays,  pp.  208-217,  and 
farther  the  reports  of  Dr.  Harrington  and  Mr.  J.  Fraser  Torrance,  cited  in  the  note  §  45. 
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layers,  occasionally  predominating,  gives  a  stratified  aspect  to  the  iron  ore.  A  similar 
aggregate  is  found  in  the  Rideau  district,  in  Ontario. 

§  55.  The  stratiform  character  of  these  endogenous  deposits,  as  seen  alike  in  the 
individual  portions,  and  in  the  arrangement  of  these  as  constituent  parts  of  a  vein,  is  well 
shown  at  the  Union  mine,  in  the  Lievres  district.  Here  the  great  mass  or  lode  is  seen  to 
be  bounded  on  the  west  by  a  dark-colored  amphibolic  gneiss,  nearly  vertical  in  attitude, 
and  with  a  northwest  strike.  Within  the  vein,  and  near  its  western  border,  is  enclosed 
a  fragment  of  the  gneiss,  about  twenty  feet  in  width,  which  is  traced  some  yards  along 
the  strike  of  the  vein,  to  a  cliff,  where  it  is  lost  from  sight,  its  breadth  being  previously 
much  diminished.  It  is  a  sharply  broken  mass  of  gray  banded  gneiss,  with  a  reentering 
angle,  and  its  close  contact  with  the  surrounding  and  adherent  coarsely  granular  pyroxeuic 
vein-stone  is  very  distinct.  Smaller  masses  of  the  same  gneiss  are  also  seen  in  the  vein, 
which  was  observed  for  a  breadth  of  about  150  feet  across  its  strike, — nearly  coincident 
with  that  of  the  adjacent  gneiss, — and  beyond  was  limited  to  the  northeast  by  a  consider- 
able breadth  of  the  same  country-rock. 

§  56.  In  one  opening  on  this  lode  there  are  seen,  in  a  section  of  forty  feet  of  the 
banded  veinstone,  repeated  layers  of  apatite,  pyroxenite,  and  a  granitoid  quartzo-feldspathic 
rock,  including  portions  of  dark  brown  foliated  pyroxene,  all  three  of  these;  being  unlike 
anything  in  the  enclosing  gneiss,  but  so  distinctly  baudod  as  to  be  readily  taken  for 
country-rock  by  those  not  apprised  of  the  venous  character  of  the  mass.  A  fracture,  with 
a  lateral  displacement  of  two  or  three  feet,  is  occupied  by  a  granitic  vein  twelve  inches 
wide,  made  up  of  quartz  with  two  feldspars  and  black  amphibole,  which  themselves  pre- 
sent a  distinctly  banded  arrangement.  This  same  granitic  vein  is  traced  for  fifty  feet, 
cutting  obliquely  across  both  the  pyroxenite  and  the  older  granitoid  rock,  and  at  lenirth 
spreads  out,  and  is  confounded  with  a  granitic  mass  interbedded  in  the  greater  vein.  It 
is  thus  posterior  alike  to  the  older  quartzo-feldspathic  rock,  the  pyroxenite,  and  the 
apatite, — as  are  also  many  smaller  quartzo-feldspathic  veins,  which,  both  here  and  in 
other  localities  in  this  region,  intersect  at  various  angles  the  apatite,  the  pyroxenite,  and 
the  granitoid'rock  into  which  the  latter  graduates.  We  have  thus  included  in  these  great 
apatite-bearing  lodes,  quartzo-feldspathic  rocks  of  at  least  two  ages,  both  younger  than 
the  enclosing  gneiss.  A  small  vertical  vein  of  fine-grained  black  diabase-like  rock  inter- 
sects the  whole.  No  one  looking  for  the  first  time  at  this  section  of  forty  feet,  as  exposed 
in  the  quarry,  with  its  distinctly  banded  and  alternating  layers  of  pyroxenite  and 
granitoid  quartzo-feldspathic  rock,  including  two  larger  and  several  smaller  layers  of 
crystalline  apatite,  would  question  the  stratiform  character  of  the  mass,  whose  venous 
and  endogenous  nature  is,  nevertheless,  distinctly  apparent  on  farther  study. 

In  other  portions  of  the  same  great  vein,  which  has  been  quarried  at  many  points, 
this  regularity  of  arrangement  is  less  evident.  Occasionally  masses  are  met  with  present- 
ing a  concretionary  structure,  and  consisting  of  rounded  or  oval  aggregates  of  orthoclase 
and  quartz,  with  small  crystals  of  pyroxene  around  and  between  them  ;  the  arrangement 
of  the  elements  presenting  a  radiated  and  zone-like  structure,  and  recalling  the  orbicular 
diorite  of  Corsica.  The  diameter  of  these  granitic  concretions  varies  from  half  an  inch  to 
one  and  two  inches,  and  they  have  been  seen  in  several  localities  in  the  veins  of  this 
region,  over  areas  of  many  square  feet. 

§  51?.     In  the  Emerald  mine  the  stratiform  arrangement  in  the  vein  is  remarkably 
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displayed.  Here,  iu  the  midst  of  a  great  breadth  of  apatite,  were  seen  two  parallel  bands 
(since  removed  in  mining)  of  pyroxenic  rock,  several  yards  in  length,  running  with  tin- 
strike  of  the  vein,  and  iu  their  broadest  parts  three  and  eight  feet  wide,  respectively,  but 
becoming  attenuated  at  either  end,  and  disappearing,  one  after  the  other,  in  length,  as 
they  did  also  iu  depth.  These  included  vertical  layers,  evidently  of  contemporaneous 
origin  with  the  enclosing  apatite,  were  themselves  banded  with  green  and  white  from 
alternations  of  pyroxene  and  of  feldspar  with  quartz.  Accompanying  the  apatite  in  this 
mine  are  also  bands  and  irregular  masses  of  flesh-red  calcite,  sometimes  two  or  three  feet 
in  breadth,  including  crystals  of  apatite  and  others  of  dark  green  amphibole.  Elsewhere, 
as  at  the  High  Rock  mine,  tremolite  is  met  with.  In  portions  of  the  vein  at  the  Emerald 
mine,  pyrite  is  found  in  considerable  quantity,  and  occasionally  forms  layers  many  inches 
in  thickness,  sometimes  with  pyrrhotite.  Several  large  parallel  bands  of  apatite  here 
occur,  with  intervening  layers  of  pyroxeuic  and  feldspathic  rock,  across  a  breadth  of  at 
least  250  feet  of  vein-stone,  besides  numerous  small,  irregular,  lenticular  masses  of  apatite. 
The  pyroxenite  in  this  lode,  as  elsewhere,  includes  in  places  large  crystals  of  phlogopite, 
and  also  presents  in  drusy  cavities  crystals  of  a  scapolite,  and  occasionally  small  brilliant 
crystals  of  colorless  chabazite,  which  are  implanted  on  quartz. 

At  the  Little  Rapids  mine,  not  far  from  the  last,  where  well  defined  bauds  or  layers 
of  apatite,  often  eight  or  ten  feet  wide,  have  been  followed  for  considerable  distances  along 
the  strike,  and  in  one  place  to  more  than  200  feet  in  depth,  these  are,  nevertheless,  seen 
to  be  subordinate  to  one  great  vein,  similar  in  composition  to  those  just  described,  and 
including  bauds  of  granular  quartz.  In  some  portions  of  this  lode  the  alternations  of 
granular  pyroxenite,  quartzite,  and  a  quartzo-feldspathic  rock,  with  little  lenticular  mas- 
ses of  apatite,  are  repeated  two  or  three  times  in  a  breadth  of  twelve  inches. 

§  5S.  The  whole  of  the  observations  thus  set  forth  in  detail  above,  serve  to  show  the 
existence  in  the  midst  of  a  more  ancient  gneissic  series,  of  great  deposits,  stratiform  in 
character,  complex  and  varied  in  composition,  and,  though  distinct  therefrom,  litholo- 
gically  somewhat  similar  to  the  enclosing  gneiss.  Their  relation  to  the  latter,  however, 
as  shown  by  the  outlines  at  the  surfaces  of  contact,  by  the  included  masses  of  the  wall- 
rock,  the  alternations  of  unlike  mineral  aggregates,  the  evidences  of  successive  and  alter- 
nate deposition  of  mineral  species,  and  the  occasional  unfilled  cavities  lined  with  crystals, 
forbid  us  to  entertain  the  notion  that  they  have  been  filled  by  igneous  injection,  as  con- 
ceived by  plutonists,  and  lead  to  the  conclusion  that  they  have  been  gradually  deposited 
from  aqueous  solutions.  This  conclusion  is  made  more  apparent  when  we  compare  these 
immense  banded  lodes  with  the  many  small  veins  from  a  foot  in  breadth  upwards,  also 
banded,  and  lithologically  similar  to  the  great  lodes,  which  intersect  not  only  these  but 
the  ancient  gneisses,  as  already  described  at  the  High  Rock  mine,  and  also  in  many  other 
localities,  especially  in  parts  of  the  Rideau  district. 

It  may  here  be  noticed  that  the  very  similar  banded  and  vein-like  deposits  now  largely 
mined  for  apatite  in  Norway,  are  regarded  by  Brogger  and  Reusch,  who  have  lately  studied 
them,  as  igneous  masses  irrupted  in  a  liquid  condition,  and  slowly  cooled  from  fusion, — an 
hypothesis  by  which  they  endeavor  to  explain  many  of  the  phenomena  of  these  deposits. 
For  an  analysis  of  their  argument,  and  a  forcible  statement  of  the  objections  thereto,  the 
reader  may  consult  Dr.  Harrington's  report  on  the  apatite  region  of  the  Lievres. ' 


1  Brogger  and  Reusch.    Zeitechrift  d.  deutech.  Geo).  Gesell.  Heft  iii.  pp.  046-702.    Report  GeoL  Survey  Canada, 
1877-78,  G.,  pp.  11-12. 
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§  59.  These  various  endogenous  deposits  are  instructive  illustrations  of  the  crenitic 
process.  The  alternations  of  stratiform  layers  of  quartz,  of  calcite,  and  of  feldspathic  and 
pyroxenic  aggregates,  with  included  layers  of  apatite,  pyrite,  etc.,  show  that  a  process 
closely  analogous  to  that  which  formed  the  older  gneissic  series  was  in  operation,  and 
gave  rise  to  these  banded  mineral  mas*es  in  the  midst  of  rifted  and  broken  strata  of  the 
older  rocks  after  these  had  assumed  their  present  attitude.  The  lithological  resemblances 
between  the  older  and  the  younger  deposits  are  not  less  remarkable  than  their  differences, 
and  suffice  to  show  the  great  similarity  between  the  conditions  which  produced  the  vein- 
stones and  their  enclosing  rocks.  The  latter,  however,  appear,  in  the  present  state  of  our 
knowledge,  to  have  been  deposited  not  only  on  a  vaster  scale  but  apparently  in  a  hori- 
zontal or  nearly  horizontal  attitude. 

§  60.  What  are  regarded  as  examples  of  calcareous  deposits  of  the  two  ages  were 
described  by  the  writer,  in  1878,  as  occurring  at  Port  Henry,  on  Lake  Champlain,  in  the 
State  of  New  York.  Near  the  town  is  a  quarry  whence  limestone  has  been  got  for  the 
blast-furnaces  of  the  locality.  "  Here  elongated,  irregular  fragments  of  dark  hornblendic 
gneiss,  from  two  inches  to  a  foot  in  thickness,  were  found  completely  enveloped  in  crys- 
talline carbonate  of  lime.  In  1877,  five  such  masses  of  gneiss  were  exposed  in  an  area  of 
a  few  square  yards.  One  of  these,  a  thin  plate  of  the  gneiss,  having  been  broken  in  two, 
the  enclosing  calcareous  matter  had  filled  the  little  crevice,  keeping  the  fragments  very 
nearly  in  their  place.  The  carbonate  of  lime,  which  is  coarsely  granular,  and  contains 
some  graphite  and  pyrite,  is  banded  with  lighter  and  darker  shades  of  color,  and  one  of 
its  layers  was  marked  by  the  presence  of  crystals  of  green  pyroxene  and  of  brown  sphene. 
The  contact  of  this  mass  with  the  surrounding  gneiss,  which  is  near  by,  is  concealed.  No 
serpentine  was  found  in  this  limestone,  though  it  abounds  in  a  limestone  quarried  in  the 
vicinity.  About  half  a  mile  to  the  north  is  still  another  quarry,  opened  in  a  great  and 
unknown  breadth  of  more  finely  granular  and  somewhat  graphitic  limestone,  which 
near  its  border  presents  three  beds  of  two  or  three  feet  each,  interstratifu'd  with  the 
enclosing  gneiss."  Of  this  it  was  said  that  "  it  presents  alternations  of  lighter  feldspathic 
and  darker  hornblendic  beds,  with  others  highly  quartzose,  and  includes  layers  of  a  sul- 
phurous magnetite,  which  are,  however,  insignificant  when  compared  with  the  great 
deposit  of  this  ore  mined  at  Mount  Moriah,  in  the  vicinity." 

§  61.  While  the  great  breadth  of  limestone  iuterstratified  with  the  gneiss  was 
regarded  as  belonging  to  the  ancient  series,  it  was  said  of  the  limestone  of  the  first-des- 
cribed quarry,  that  it  "  seems  clearly  to  be  a  brecciated  calcareous  vein  enclosing  frag- 
ments of  the  gneiss  wall-rock. '  Reference  was  then  made  to  similar  observations  in  this 
vicinity  described  by  Prof.  James  Hall  in  1876,  who,  from  this  breccia  of  gneiss-fragments 
in  an  exposure  to  crystalline  limestone,  rightly  inferred  the  posterior  deposition  of  the 
latter,  and  was  led  to  conjecture  that  it  might  belong  to  a  newer  geological  series.  The 
only  evidence  of  this,  however,  was  the  enclosed  fragments  of  the  gneiss,  which,  in  similar 
cases,  had  led  Emmons  and  Mather  to  infer  the  eruptive  character  of  these  same  lime- 
stones, regarded  by  the  writer  as  endogenous  masses  or  vein-stones.  The  great  thickness 
of  the  interstratified  limestone-masses  which  form,  according  to  Logan,  integral  parts  of 
the  vast  Laurentian  series,  and  their  geographical  extent,  were  described  in  detail  in  the 

1  Azoic  Rocks,  etc.,  pp.  160-167;  also  the  Geology  of  Port  Henry,  Canadian  Naturalist,  x.  No.  7. 

Sec.  III.,  1886.    5. 
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publications  of  the  Geological  Survey  of  Canada,  in  1863,  and  farther  in  1866.  A  summary 
of  these  results  will  be  found  in  the  writer's  volume  on  Azoic  Rocks,  page  154. 

§  62.  As  regards  the  genesis,  according  to  the  crenitic  hypothesis,  of  the  various 
mineral  species  found  in  this  vast  crystalline  series,  alike  in  the  more  ancient  strata  and 
in  their  included  endogenous  masses,  we  have  already  considered  the  formation  of  the 
double  silicates  of  alumina  with  alkalies  and  lime,  represented  by  the  various  feldspars, 
and  more  rarely  by  the  scapolites,  epidote,  garnet,  and  the  muscovitic  or  non-magnesiau 
micas.  These  latter,  though  abundant,  with  garnet  and  black  tourmaline,  in  some 
granitic  veins  in  this  geological  series,  are  rare  in  those  portions  in  which  the  pro- 
toxyd-silieates  abound ;  while  the  silicates  of  alumina  without  protoxyd-bases,  such 
as  are  andalusite,  fibrolite,  cyanite,  topaz,  and  pyrophyllite,  are  unknown.  On  the  other 
hand,  aluminous  double  silicates  with  magnesia  are  abundantly  represented  by  phlo- 
gopite,  and  protoxyd-silicates  with  magnesia,  such  as  chondrodite,  pyroxene,  and  amphi- 
bole,  are  abundant  ;  the  simple  calcareous  silicate,  wollastouite,  being  more  rarely  met 
with.  The  genesis  of  all  these  we  have  supposed  to  be  by  the  reaction  of  soluble  cal- 
careous silicates  with  magnesian  and  ferrous  solutions.  The  magnesia  required  may  be 
found  either  in  salts  like  those  of  sea-water,  or  in  solutions  of  maguesian  bicarbonate  from 
suhaerial  decay  of  plutonic  rocks,  which  solutions,  by  reaction  with  lime-silicates,  would 
give  rise  to  insoluble  magnesian  compounds  and  soluble  lime-carbonate.  A  similar  reac- 
tion, with  liberation  of  silica,  would  result  from  the  direct  operation  of  carbonic-dioxyd 
upon  the  lime-silicate.  The  intervention  of  ferrous  solutions  in  similar  reactions  has 
already  been  discussed  in  considering  the  origin  of  glauconite,  in  §  10-12. 

$  G3.  As  regards  the  presence  in  these,  and  similar  crystalline  rocks,  of  basic  oxyds 
uncombined  with  silica  or  with  carbonic  acid,  such  as  alumina  and  magnesia  in  corun- 
dum :  spinel  and  some  chromites  ;  chromic  oxyd  in  the  latter  and  in  some  spinels ;  gluciua 
and  magnesia  in  chrysoberyl  and  periclase ;  together  with  zinc,  manganese  and  iron-oxyds 
in  spartalite,  franklinite,  magnetite,  and  hematite;  not  to  mention  titanic  oxyd  in  rutile, 
and  in  menaccanite  and  other  titanates, — it  should  be  noticed  that  these  various  compounds 
for  the  most  part  occur  in  such  intimate  association  with  certain  silicates  as  to  suggest 
their  contemporaneous  production.  Thus  corundum  and  spinel  are  found  crystallized 
with  certain  micas,  with  chlorites,  or  with  feldspars,  pyroxene  or  chrysolite,  in  which 
latter,  or  in  serpentine,  chromite  is  generally  met  with.  Spartalite  and  frankliuite  are 
associated  with  silicates  of  zinc  and  manganese,  and  magnetite  with  quartz,  with  ortho- 
clase,  with  pyroxene,  with  chondrodite,  or  with  chrysolite ;  while  rutile  and  menaccanite 
are  found  in  like  manner  with  feldspars,  with  phlogopite,  or  with  serpentine.  The  inti- 
mate association  of  magnetite  with  calcite,  with  apatite,  with  pyrite,  and  with  graphite, 
in  these  deposits,  may  also  be  noticed.  We  must  conclude  that  all  these  simple  and  com- 
pound oxyds  have  been  in  solution,  and  have  crystallized  in  the  presence  of  the  various 
silicates,  etc.,  and  in  many  cases  with  quartz.  It  is  evident  that  the  partial  reduction 
and  solution  of  ferrous  oxyd  by  the  intervention  of  the  products  of  organic  decay,  and  its 
subsequent  precipitation,  which  in  later  times,  has  played  so  large  a  part  in  the  genesis 
of  iron-oxyds  and  carbonate,  is  not  the  sole  agency.  A  process  which  separates  not  only 
iron-oxyd,  but  chrome-oxyd,  alumina,  glucina,  magnesia,  and  zinc  and  manganese-oxyds 
from  their  silicated  combinations,  and  has  permitted  them  to  crystallize  side  by  side  with 
silicates,  and  even  with  free  silica,  has  intervened  in  the  genesis  of  these  ancient  crenitic 
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deposits.  The  solvent  action  exerted  by  solutions  of  alkaline  silicates  on  oxyds  of  iron, 
manganese,  zinc,  magnesium,  and  calcium,  as  well  as  upon  those  of  tin,  antimony,  copper, 
and  mercury,  throws,  as  elsewhere  pointed  out,  an  important  light  on  this  problem. l 

To  this  we  must  add  the  dissociation  of  silicate  of  alumina  at  elevated  temperatures, 
under  pressure,  in  presence  of  alkaline  solutions,  with  separation  of  silica  in  the  form 
of  quartz,  as  observed  by  Daubree  and  Henri  Sainte-Claire  Deville2.  These  experimenters 
obtained  at  the  same  time  zeolites,  and  one  of  them  pyroxene,  apparently  with  magnetite  ; 
while  Friedel  and  Sarresiu,  under  similar  conditions,  got  orthoclase  and  albite,  quartz 
and  aualcite.  We  are  as  yet  ignorant  under  what  circumstances  the  liberated  alumina 
might  be  separated  from  these  solutions  as  corundum  or  diaspore  The  conditions  of 
temperature,  and  the  presence  of  alkaline  solutions  in  these  experiments,  approach  very 
closely  to  those  which  we  have  supposed  to  concur  in  the  formation  of  mineral  species  by 
the  crenitic  process. 

§  64.  The  geognostic  and  genetic  history  of  the  great  endogenous  crystalline  masses 
which  we  have  now  discussed  in  some  detail  is  important  for  several  reasons:  1.  It 
brings  before  us  the  views  of  the  plutonists,  who  see  in  groat  bodies  of  crystalline  lime- 
stone, and  of  magnetite,  as  well  as  in  granitic  veins  and  in  metalliferous  quartz  lodes,  the 
evidences  of  igneous  eruption.  2.  It  shows  the  differences,  alike  mineralogic  and  geog- 
nostic, between  true  exotic  rocks  (which,  with  small  differences  in  composition,  have  been 
erupted  through  widely  separated  geologic  ages  up  to  the  present)  and  those  endogenous 
deposits  which  are  found  only  in  eozoic  rocks,  and  were  formed  in  eozoic  time,  since  their 
fragments  are  met  with  in  the  oldest  overlying  pakcozoic  sediments.  3.  It  makes  evident 
the  close  mineralogic  resemblances  between  these  endogenous  crystalline  masses  and  the 
more  ancient  enclosing  rocks,  and  thms  helps  us  to  a  clearer  conception  of  the  conditions 
under  which  these  ancient  gueissic  strata,  and  the  pre-gneissic  granite  itself,  were  alike 
generated. 

§  65.  The  crenitic  hypothesis,  as  we  have  seen,  supposes  that  the  granite,  and  the 
succeeding  crystalline  schists,  have  been  built  up  by  matters  dissolved  from  a  primary 
plutonic  substratum,  upon  which,  as  upon  a  floor,  through  successive  ages,  was  laid  down 
the  enormous  thickness  of  crenitic  rocks,  which,  with  small  exceptions,  make  up  the  pre- 
Cambrian  t.erranes.  The  bearing  of  this  hypothesis  upon  the  great  problem  presented 
by  the  corrugated  condition  of  the  older  crystalline  schists  has  already  been  noticed  in  a 
previous  essay.3  The  contraction  of  a  cooling  globe,  which  is  often  cited  in  explanation 
of  this  phenomenon,  is  clearly  inadequate  to  account  for  this  great  and  general  corruga- 
tion of  the  strata,  and  the  present  writer  in  1860  4  suggested,  as  a  farther  element  in  the 
explanation  thereof,  the  condensation  during  crystallization  of  the  mechanical  sediments 
from  which,  in  accordance  with  the  Huttonian  hypothesis,  the  crystalline  schists  were 
supposed  to  be  derived.  This  explanation,  based  on  an  untenable  hypothesis,  must,  how- 
ever, be  rejected.  The  endoplutouist  must  appeal  to  contraction  in  the  igneous  mass  of 
the  globe  as  the  only  explanation  of  the  corrugations  of  its  outer  envelope,  while  the 
exoplutonist  adds  thereto  the  diminution  of  the  liquid  interior  as  the  result  of  successive 
transfers  of  portions  of  its  mass  by  ejection  of  igneous  material  from  beneath  a  first-formed 

1  Trans.  Roy.  Soc  Can.,  Vol.  ii.  Sec.  iii.  pp.  45  and  61. 

2  Ibid.,  Vol.  ii.  Sec.  iii.  p.  49.  '  Ibid.,  Vol.  ii.  Sec.  iii.  p.  60. 
4  Amer.  Jour.  Science,  xxx.  138,  and  Chem.  and  Geol.  Essays,  pp.  46,  71. 
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crust.  Against  this  latter  explanation  it  is  to  be  urged  that,  as  we  have  endeavored  to 
show,  the  successive  groups  of  stratiform  crystalline  rocks  which  have  been  laid  down  on 
the  pre-gneissic  granite,  and  even  this  primeval  granite  itself,  are  not  igneous  but  aqueous 
in  origin,  so  that  the  exoplutouic  hypothesis  itself  is  untenable.  The  amount  of  plutonic 
extravasation  in  pre-Cambrian  times  was  apparently  small. 

§  66.  The  crenitic  hypothesis,  however,  admits  a  transfer  of  matters  from  below 
upward,  in  a  state  of  solution,  and  the  building-up  from  them,  upon  the  solid  floor  of 
igneous  rock,  of  the  granite  and  all  the  succeeding  crystalline  schists,  as  in  the  scheme  of 
the  exoplutonists.  This  new  aqueous  hypothesis  thus  offers,  it  is  believed,  for  the  first 
time,  a  reasonable  and  tenable  explanation  of  the  universal  corrugation  of  the  oldest 
crystalline  strata.  The  earth,  according  to  this  hypothesis,  although  intensely  heated,  had 
not,  even  at  the  early  time  when  the  waters  were  first  condensed  on  its  surface,  a  liquid 
interior,  but  was  solid  ;  and  its  crust  is  supposed  to  have  presented  no  variations  in  com- 
position, except  such  as  might  result  from  crystallization  and  eliquation  in  a  purely  igneous 
congealing  mass.  The  superficial  quartzo-feldspathic  or  granitic  layer,  which  is  believed 
to  overlie  everywhere  the  qnartzless  basic  doleritic  rock,  did  not  then  exist,  but  has  since 
been  derived  by  crenitic  action  from  the  primary  plutonic  layer.  This  granitic  stratum  is, 
however,  itself  still  subject,  like  the  basic  stratum  beneath,  to  softening  under  the  combined 
inlluences  of  water  and  heat,  and  to  extrusion  in  the  forms  of  eruptive  granite  and  trachyte  ; 
althoua-li  it  is  less  fusible,  and,  consequently,  less  susceptible  of  differentiation  by  eliqua- 
tion. It  is,  moreover,  at  the  same  time,  less  liable  to  alteration  by  lixiviation,  from  the 
fact  that  it  is  not  a  mass  cooled  from  igneous  fusion,  but  one  deposited  from  water  at  com- 
paratively low  temperatures,  and  thus  lacks  the  porosity  which  belongs  to  the  original 
plutonic  stratum. 

§  1)7.  The  upward  transference  of  the  vast  and  unknown  quantity  of  material  con- 
stituting the  ancient  granitic  and  gneissic  rocks,  which  are  at  least  many  miles  in  thickness, 
and  the  contraction  of  the  plutonic  substratum,  diminished  by  the  removal  of  this  great 
mass,  would  necessarily  result  in  great  movements  of  subsidence,  with  plications  and  frac- 
tures of  the  gueissic  strata.  We  are,  of  course,  ignorant  whether  these  processes  went  on 
to  a  uniform  degree  over  the  whole  surface  of  the  earth,  and  whether  similar  conditions  of 
thickness,  and  similar  corrugations  exist  in  those  great  portions  of  the  eozoic  crust  which 
are  concealed  beneath  the  ocean's  waters,  and  beneath  accumulations  of  newer  strata.  It 
may  well  be  that  the  plication  of  the  ancient  granitic  crust  was,  as  in  the  case  of  younger 
stratified  rocks,  limited  to  certain  areas.  It  can  only  be  affirmed,  in  the  present  state  of 
our  knowledge,  that  in  the  relatively  very  small  areas  of  the  oldest  gneissic  rocks  known 
to  us,  this  plication  is  great  and  apparently  universal,  diminishing,  however,  materially  in 
degree  in  the  younger  gneissic  series. 

§  68.  Within  the  fractures  and  rifts  of  the  ancient  gneissic  strata  resulting  from  these 
great  movements,  the  products  of  the  uninterrupted  crenitic  process  would  henceforth  be 
deposited,  filling  them  with  masses  closely  resembling  those  of  the  enclosing  strata. 
Repetitions  on  a  smaller  scale  of  those  movements  would  give  rise  to  newer  fissures  inter- 
secting alike  these  strata  and  the  first-deposited  vein- stones,  in  the  manner  shown  in  our 
studies  of  the  Laureutian  rocks,  where  the  process  which  produced  the  original  quartzose, 
feldspathic,  and  calcareous  deposits  of  the  series  was  repeated  at  least  twice,  giving  rise  to 
primary  and  to  secondary  vein-stones  miueralogically  very  similar  to  the  first-formed  or 


HISTORY  OF  CRYSTALLINE  ROCKS.  37 

country-rock,  and  thereby  showing  the  survival  of  the  original  chemical  conditions  of  solu- 
tion and  deposition  after  one,  and  even  after  two,  movements  of  displacement  and  disrup- 
tion in  the  region. 

§  69.  We  have  thus  endeavored  in  the  present  essay  to  bring  together,  in  the  first 
place,  a  number  of  facts  which  serve  to  throw  light  upon  the  generation  of  mineral  silicates 
by  aqueous  processes,  especially  in  later  times,  subsequent  to  the  formation  of  the  great 
series  of  crystalline  schists,  and  thereby  help  to  a  better  understanding  of  the  crenitic 
hypothesis.  We  have  next  considered  the  two  plutonic  hypotheses  as  to  the  origin  of 
crystalline  rocks,  and  have  discussed  the  question  of  stratiform  structure  in  rocks  whose 
eruptive  character  is  undisputed.  This  has  led  us  to  consider  the  process  of  differentiation 
in  such  masses  through  partial  crystallization  and  eliquatiou,  and,  farther,  to  a  discussion 
of  the  possible  relations  of  water  to  the  process.  The  secular  changes  which  may  be 
wrought  in  igneous  masses  by  aqueous  percolation  were  next  discussed,  with  reference  at 
the  same  time  to  the  crenitic  process.  From  this  we  were  led  to  a  discussion  of  the  strati- 
form structure  seen  in  vein-like  masses  for  which  an  igneous  origin  is  inadmissible,  and 
which,  it  is  maintained,  are  endogenous  deposits  of  crenitic  origin.  An  account  of  these, 
as  they  have  been  observed  in  the  ancient  gneissic  rocks  of  North  America,  loads  to  a 
farther  consideration  of  the  crenitic  hypothesis,  alike  in  relation  to  the  genesis  of  the 
silicates,  carbonates,  and  non-silicated  oxides  of  the  crystalline  rocks,  and  also  to  the  general 
plication  of  the  ancient  crystalline  strata. 

§  70.  The  conclusions  from  this  extended  study  are,  briefly,  as  follows  :  The  quartzless 
basic  material  which  is  supposed  to  have  constituted  the  primary  plutonic  mass,  and  is 
the  direct  source  of  basaltic  and  doleritic  rocks,  has  been  subject  to  modifications  from 
three  agencies : — 

1.  The  solvent  action  of  permeating  and  circulating  waters,  which,  from  parts  of  it, 
have   removed   alumina,    with    preponderating   proportions   of   silica   and   potash, — the 
elements  of  granitic,   trachytic,    and  gneissic  rocks, — and  also  silicates  of  alumina  and 
other  protoxyds,  which  have  been  more  or  less  directly  the  source  of  the  other  silicated 
species  of  the  oxyds,  and  in  part  also  of  the  carbonates  of  the  crystalline  schists  and  vein- 
stones. 

2.  The  farther  action  of  the  same  circulating  waters  in  carrying  down  from  the  surface, 
alike  in  the  condition  of  carbonates,  formed  by  subaerial  action,  and  of  sulphates  and 
chlorids,  large  portions  of  calcium,  magnesium,  sodium,  and  potassium,  all  of  which,  by 
interchange  and  replacement,  have  variously  modified  the  composition  of  the  plutonic 
material. 

3.  The  process  of  differentiation  in  portions  of  the  plutonic  mass  by  partial  crystalliza- 
tion and  eliquation,  thereby  giving  rise  to  more  chrysolitic  and  more  pyroxeuic  aggregates 
on  the  one  hand,  and  to  more  feldspathic  aggregates  on  the  other, — a  process  in  which  it  is 
conceived  water  may  intervene,  giving  to  the  material  an  igneo-aqueous  fluidity. 

All  of  these  agencies,  it  is  believed,  have,  from  the  earlier  ages,  been  at  work  on  the 
plutouic  substratum,  causing  secular  changes  alike  in  the  crenitic  products  derived  there- 
from, and  in  the  residual  portion,  from  which  have  come,  and  are  still  derived,  the  basic 
eruptive  rocks. 
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III. —  On  the  Colouring  Matter  of  Black   Tourmalines. 
By  E.  J.  CHAPMAN,  PH.D.,  LL.D. 

(Read  May  27, 1886.) 

The  subspecies  of  tourmaline,  commonly  known  as  "  Schorl  ",  presents  a  deep-black 
colour,  combined  with  perfect  opacity.  Typical  examples,  even  in  fine  splinters  and  on 
the  thinnest  edges,  are  completely  opaque.  To  what  is  this  black,  of»aque  condition  due  ? 

As  shown  by  numerous  analyses,  and  notably  by  those  of  Gmelin,  Mitscherlich  and 
Rammelsberg,  the  only  glass-colouring  elements  present  in  tourmaline  are  iron  and  man- 
ganese. Most  of  the  older  analyses,  as  those  of  Gmelin,  as  well  as  the  still  earlier  deter- 
minations of  Klaproth  and  others,  assume  the  iron  to  be  present  in  the  condition  of 
ferro-ferric  oxide,  Fe"  O4,  and  the  manganese  in  that  of  manganic  oxide,  Mir  O1.  In  the 
analyses  of  Arfvedsou  and  Gruner,  made  at  about  the  same  date  as  those  of  Gmelin,  both 
metals  are  regarded  as  sesquioxides ;  whilst  in  the  comparatively  modern  analyses  of 
Mitscherlich  and  Rammelsberg  they  are  asserted  to  be  present  as  monoxides  (Fe  0  and 
Mn  O).  The  facts  and  deductions  brought  forward  in  this  attempt  to  trace  out  the  colour- 
ing matter  of  shorl  and  the  darker  tourmalines,  will  shew,  I  think,  that  the  older  view 
regarding  the  condition  of  the  iron  in  these  minerals  is  really  the  correct  one. 

Manganic  oxide,  it  is  well  known,  constitutes  an  intensely  colouring  matter  as  regards 
vitreous  compounds.  The  finer  black  beads  and  "bugles,"  for  example,  are  coloured 
entirely  by  about  10  or  12  per  cent,  of  that  oxide,  the  presence  of  a  little  boric  acid  appar- 
ently intensifying  the  reaction.  But,  as  regards  black-tourmaline,  manganese  may  be  left 
out  of  consideration,  because  its  amount,  whether  present  as  Mir  O'  or  otherwise,  is 
altogether  insufficient  to  produce  the  black  colour  and  opacity  of  the  mineral.  Many,  if 
not  most,  varieties  of  schorl  shew,  under  blowpipe  treatment  with  sodium  carbonate  and 
nitre,  a  very  faint  manganese  reaction  ;  and  the  amount  of  manganese  in  green  and  red 
transparent  or  translucent  tourmalines  is  higher,  as  a  rule,  than  in  black  tourmalines. 
Hence  the  black  colour  cannot  arise  from  the  presence  of  manganese.  Neither  can  it  be 
due  to  any  compounds  of  titanium,  uranium,  etc.,  the  absence  of  these  being  fully  proved 
by  analysis. 

It  is  to  the  iron,  therefore,  that  we  must  evidently  look  as  the  source  of  this  black 
colour  and  opacity, — unless  the  color  be  regarded  as  due  to  the  presence  of  carbon  or 
carbonaceous  matters,  or  to  the  problematical  existence  of  a  black  allotropic  condition  of 
the  silica  or  other  component  present  in  the  mineral. 

Carbonaceous  matter,  we  know,  is  frequently  present  in  examples  of  quartz,  obsidian, 
etc. ;  but  this  burns  off  more  or  less  readily  during  ignition,  while  black  tourmaline, 
even  in  fine  powder,  exposed  to  prolonged  ignition  in  the  muffle,  retains  its  black  colour, 
or  assumes  merely  a  brownish  tint  upon  the  surface. 
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The  existence  of  a  black  allotropic  condition  of  silica  (or  of  any  of  the  other  compo- 
nents of  these  dark  tourmalines)  is  a  very  gratuitous  supposition ;  especially  when  we 
consider  that  where  a  silicate,  as  amphibole,  pyroxene,  epidote,  garnet,  etc.,  presents 
several  varieties  or  subspecies  differing  in  intensity  of  colour,  the  dark  kinds  always 
contain  a  certain  amount  of  iron,  whilst  the  lighter  varieties  are  often  entirely  free  from 
ferruginous  matter. 

All  things  considered,  therefore,  there  can  be  little  doubt  that  the  black  colour  and 
opacity  of  schorl  is  due  to  the  presence  of  iron  in  some  state  of  oxidation.  The  question 
is,  in  what  state?  Rammelsberg's  analyses  might  be  thought -a  sufficient  answer;  but 
with  all  due  recognition  of  the  high  place  deservedly  occupied  by  this  chemist  as  a 
mineral  investigator,  there  are  certain  facts  which  are  altogether  opposed  to  the  accept- 
ance of  his  view  that  all  the  iron  in  black  tourmaline  is  in  the  condition  of  monoxide. 
Neither  Fe  O  nor  Fe1'  O1,  when  completely  dissolved  in  a  vitreous  flux,  produces  blackness 
and  opacity.  As  first^learly  shewn  by  Berzelius,  Fe2O3  in  a  borax  glass — and  the  reaction 
is  the  same  in  a  fusible  siliceous  glass — imparts  to  this  a  yellowish  tint.  On  partial 
reduction,  when  the  I<V  O1  becomes  Fe1  O',  the  glass  becomes  bottle-green  ;  and  with  excess 
of  oxidf  it  turns  black  and  opaque.  But  on  complete  reduction  to  Fe  O  (not  easily  effected 
when  much  colouring  matter  is  present)  the  blackness  and  opacity  give  place  to  a  clear 
irreen  colour,  and  the  glass  becomes  more  or  less  transparent.  In  connection  with  these 
reactions,  one  may  call  to  mind  the  oxidizing  effect,  and  its  results,  of  nitric  acid  on  a 
crystal  of  ferrous  sulphate :  the  blackening  of  the  crystal  at  first,  and  the  subsequent 
decoloration  on  the  oxidation  becoming  complete.  In  one  case  the  deep  color  results  from 
the  reduction  of  IV  O'  into  Fe1  O' ;  and  in  the  other,  from  the  oxidation  of  Fe  O  into  the 
latter  compound.  In  both  cases  the  blackness  or  depth  of  colour  is  produced  not  by  Fe  O, 
nor  by  Fe1'  (>',  but  by  Fe'  O'. 

From  these  considerations,  therefore,  supported  by  the  experiments  described  below, 
1  think  it  may  be  fairly  inferred  that  the  iron  in  the  black  and  deeply-coloured  tourma- 
lines is  wholly  or  essentially  present  as  ferro-ferric  oxide. 

It  might  be  thought  that  if  the  black  tourmalines  contain  Fe1  0'  they  should  be 
attractable  in  small  splinters  by  an  ordinary  magnet,  whereas  they  do  not  show  this 
character ,  but  when  a  borax-glass,  or  a  boro-siliceous  glass,  is  rendered  black  before  the 
blow-pipe,  by  excess  of  ferro-ferric  oxide,  it  does  not,  even  in  splinters,  show  any  magnetic 
attraction. 

The  following  experiments  (the  products  resulting  from  which  I  have  the  honour  to 
lay  before  the  Society)  go  far  to  support  the  view  advocated  in  this  paper,  namely,  that 
the  iron  in  black  tourmaline,  from  which  the  colour  of  the  mineral  is  derived,  is  essen- 
tially in  the  condition  of  ferro-ferric,  not  of  ferrous,  oxide. 

(1)  A  portion  of  a  large,  intensely-black  crystal  of  tourmaline  was  subjected,  in  an 
open  crucible,  to  a  strong  heat  for  a  couple  of  hours.     It  melted,  and  became  slightly 
brown  on  the  surface.     When  broken,  it  showed  internally  a  vesicular  structure,  and 
dull  black  colour.     Portions  of  other  black  crystals  treated  in  this  manner  gave  similar 
results.     A  slight  peroxidation  of  the  surface  only  was  effected.     The  dark  colour  prac- 
tically remained  unchanged. 

(2)  Another  portion  of  the  large  crystal,  used  in  experiment  No.  1  was  imbedded  in  a 
thick  mass  of  filings  of  black  pig-iron  in  an  ordinary  clay  crucible.    Powdered  anthracite 
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was  then  filled  in  nearly  to  the  top  of  the  crucible,  and  the  latter,  covered  with  its  lid, 
was  kept  for  a  couple  of  hours  at  a  strong  heat  in  a  powerful  gas  furnace.  The  iron 
filings  became  agglutinated,  and  the  tourmaline,  transformed  into  a  highly  vesicular 
mass,  was  almost  completely  decolourised.  The  coal  at  the  top  of  the  mixture  remained 
unchanged  until  the  lid  was  removed,  when  combustion  of  course  ensued.  A  small  piece 
of  the  tourmaline  thus  rendered  practically  white,  when  fused  into  a  borax-bead  coloured 
blue  by  copper  oxide,  immediately  gave  rise  to  red  spots  and  streaks  of  Cu2  0,  thus  show- 
ing that  the  iron  had  not  been  converted  into  Fe2  O',  but  that  deoxidation  had  really  been 
effected,  as  proved  by  the  change  of  colour.  ' 

(3)  Experiment  No.  2,  with  slight  modifications,  was  repeated  on  other  black  crystals. 
All  were  decolourised,   some  assuming   a  pale-greyish  or  yellowish-white   colour,  and 
others  a  delicate  pink  tint. 

(4)  A  small,  dark-green,  translucent  crystal  of  Brazilian  tourmaline  was  treated  as 
in  experiment  No.  2,  but  the  heat  was  kept  up  somewhat  longer.     The  crystal  remained 
unfused,  although  slightly  rounded  on  the  edges ;   but  it  was  rendered  opaque  and  dull 
greyish-white  in  colour.     In  these  green  and  other  translucent  examples  of  tourmaline,  it 
is  probable  that  the  iron  is  only  partially  in  the  condition  of  Fe:!  0';  and  that  in  lightly- 
tinted  examples  it  may  be  wholly  present  as  Fe  0.     But  in  schorl  or  black  tourmaline,  I 
hold  that  it  is  essentially  if  not  wholly  in  the  state  of  ferro-ferric  oxide,  and  that  conse- 
quently the  earlier  view  of  the  constitution  of  tourmaline  is  in  this  respect  correct. 

NOTE. — Want  of  leisure  has  prevented  me  from  extending  these  investigations  to 
other  black  or  deeply-coloured  silicates,  with  the  exception  of  some  melanites  or  black 
garnets  from  Frascati.  Ignited  in  an  open  crucible,  these  became  fused  or  rounded,  but 
retained  their  dark  colour.  Treated,  as  in  experiment  No.  2,  in  a  reducing  mixture  in  a 
covered  crucible,  they  became,  practically,  white  or  greyish-white,  but  presented  at  the 
same  time  a  singular  phenomenon.  Perfectly  solid  crystals  (of  sp.  gr.  averaging  3.80) 
separated  into  two  portions,  an  outer  and  an  inner  portion.  The  outer  part  expanded  to 
about  three  times  the  original  bulk  of  the  crystal,  forming  a  thin  sheath,  within  which  lay 
the  whitened  but  only  partially-fused  central  portion,  like  a  nut  within  its  shell.  This 
bears  out  an  observation  made  some  years  ago  by  Roseubusch,  that  many  garnets  differ 
externally  and  internally,  as  regards  colour  and  composition — his  remark  applying 
especially  to  these  black  garnets.  Damour,  in  his  analysis  of  a  black  garnet  from  Frascati, 
obtained  a  small  amount  of  titanic  acid,  and  he  attributed  the  black  colour  to  the  presence 
of  titanic  oxide,  seeing  that  many  light-coloured  garnets  contain  more  iron.  But  in  these 
lightly  coloured  subspecies,  the  iron  may  be  regarded  as  present  in  the  condition  of 
ferrous  oxide,  whilst  in  melauite  (or,  at  least,  in  the  black  external  portion  of  that  mineral) 
it  is  probably  entirely  in  the  form  of  the  ferro-ferric  compound,  Fe3  O4. 


None  of  these  crystals  gave  by  fusion  with  sodium  carbonate  and  nitre  more  than  the  very  feeblest  reaction 
of  manganese. 

Sec.  III.,  1886.    6. 
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IV. —Time-Reckoning  for  the  Twentieth  Century.1 


By  SANDFORD  FLEMING,  C.M.G.,  LL.D.,  C.E.,  etc. 


(Presented  May  26,  1886.) 

During  the  early  historical  ages  much  chronological  confusion  prevailed,  and  it  is 
largely  owing  to  this  cause  that  the  annals  of  the  centuries  which  preceded  the  Christian 
era  are  involved  in  obscurity.  The  attempt  to  end  this  general  disorder  was  made  by 
Julius  Caesar  who  established  regulations  with  respect  to  the  divisions  of  time  and  the 
mode  of  reckoning  to  be  followed.  The  Julian  Calendar  was  introduced  forty-six  years 
before  Christ.  It  continued  unchanged  until  the  sixteenth  century.  In  1582  recognition 
was  obtained  of  the  errors  and  defects  which  the  circumstances  of  the  period  had  made 
manifest  and  which  demanded  correction.  Pope  Gregory  XIII  accordingly  directed  the 
Reformation  of  the  Calendar  and  established  new  rules  of  intercalation.  These  two  epochs 
are  certainly  the  most  important  in  the  history  of  our  chronology. 

Three  centuries  have  passed  since  the  reform,  of  Pope  Gregory.  New  continents  have 
been  opened  to  civilization  and  immense  regions  then  wholly  unknown  to  Europe,  have 
been  peopled  by  races  busied  in  commerce  and  skilled  in  the  arts,  and  characterized  by 
unwearied  energy  and  determination.  In  these  three  hundred  years  a  marvellous  suc- 
cession of  inventions  bearing  upon  human  activity  and  progress  has  b>?eu  introduced, 
and  the  character  of  nearly  every  requirement  of  life  has  undergone  change.  The  dis- 
coveries and  inventions  which  have  marked  this  period  have  produced  new  conditions  of 
society ;  and  our  minds  have  received  an  impulse,  which  leads  to  investigation  wherever 
need  of  improvement  appears  to  be  demanded.  It  is  within  the  last  half  century  more 
especially  that  the  bounds  of  human  knowledge  have  been  so  wonderfully  extended  ; 
perhaps  in  the  whole  world's  annals  no  fifty  years  have  witnessed  such  a  marvellous 
revolution.  The  triumphs  of  applied  science  in  facilitating  intercourse  between  men  and 
nations  have  given  an  extraordinary  impulse  to  general  progress,  but  in  so  doing  they 
have  developed  imperfections  in  our  system  of  time-notation  which  previously  were  un- 
known, and  it  is  no  longer  possible  to  escape  the  conviction  that  we  have  reached  a  stage 
when  further  reform  is  demanded  as  a  requirement  of  our  condition.  The  necessity  for 
a  reform  in  time-reckoning  is  recognized  by  the  highest  authority  and  has  obtained  a 
hold  of  public  opinion.  The  President  of  the  United  States,  G-eneral  Arthur,  at  the 

1  In  submitting  this  paper  to  the  Royal  Society  of  Canada,  it  is  proper  to  explain  that  it  was  prepared  by 
request  for  the  Smithsonian  Institution,  with  a  view  to  publication  in  the  Smithsonian  Reports.  The  object  is 
to  bring  out  prominently  the  true  principles  by  which  the  several  nationalities  may  be  guided  ia  the  notation 
of  time.  It  is  communicated  to  the  Royal  Society,  with  the  full  knowledge  and  concurrence  of  the  authorities  of 
the  Smithsonian  Institution,  who  desire  to  cooperate  in  the  movement  of  time-reform  by  diffusing  knowledge  on 
this  important  question  in  all  countries  where  their  publications  circulate. 
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request  of  Congress  authoritatively  took  proceedings  to  bring  the  subject  prominently  to 
the  attention  of  the  world.  After  prolonged  diplomatic  correspondence  with  the  Govern- 
ments of  foreign  powers,  he  invited  delegates  from  all  nations  to  a  scientific  conference 
at  Washington  in  which  the  subject  should  be  fully  considered. 

The  Conference  met  in  the  autumn  of  1884.  Twenty-live  nationalities  were  repre- 
sented. The  proceedings  extended  over  the  month  of  October,  and  they  resulted  in  the 
almost  unanimous  adoption  of  seven  resolutions  bearing  upon  time-reckoning. 

As  no  records  can  be  in  accord  unless  a  common  starting  point  be  agreed  upon  from 
which  computations  are  to  be  made,  the  first  resolutions  had  reference  to  the  determination 
of  an  initial  meridian.  The  meridian  passing  through  Greenwich  was  selected. 

In  the  fourth  and  fifth  resolutions  the  Conference  laid  down  the  following  important 
principles  :— 

IV.  ll  That  the  Conference  proposes  the  adoption  of  a  Universal  Day  for  all  purposes 
for  which  it  may  be  found  convenient  and  which  shall  not  interfere  with  the  use  of  local 
or  other  standard  time  where  desirable." 

V.  '  That  the  Universal  Day  is  to  be  a  mean  solar  day  :  is  to  begin  for  all  the  world 
at  the  moment  of  mean  midnight  of  the  initial  meridian,  coinciding  with  the  civil  day 
and  date  of  that  meridian,  and  is  to  be  counted  from  zero  to  twenty-four  hours." 

The  opening  of  the  National  Congress  at  Washington  shortly  followed  the  Inter- 
national Conference.  The  President  regarded  the  importance  of  the  proceedings  to  be 
such  as  to  call  for  special  mention  of  them  in  his  annual  message.  General  Arthur  thus 
expressed  himself  on  the  subject :  "The  Conference  concluded  its  labours  on  the  first  of 
November,  having  with  substantial  unanimity  agreed  upon  the  meridian  of  Greenwich  as 
the  starting  point  whence  Longitude  is  to  be  computed  through  one  hundred  and  eighty 
degrees  eastward  and  westward,  and  upon  the  adoption,  for  all  purposes  for  which  it  may 
be  found  convenient,  of  a  Universal  Day,  which  shall  begin  at  midnight  on  the  initial 
meridian  and  whose  hours  shall  be  counted  from  zero  up  to  twenty-four." 

There  was  no  exaggerated  importance  in  these  allusions,  for  the  conclusions  of  the 
Conference  are  productive  of  most  important  results.  They  make  provision  for  terminat- 
ing all  ambiguity  in  hours  and  dates  and  for  establishing  throughout  the  world,  free  from 
national  susceptibility  and  caprice,  perfect  uniformity  in  reckoning  time.  Some  years 
may  elapse  before  the  new  notation  becomes  the  one  recognized  mode  of  reckoning ; 
but  when  it  shall  have  been  generally  accepted  in  the  practice  of  daily  life,  it  is  cal- 
culated to  sweep  away  the  difficulties  uow  experienced  and  it  will  add  greatly  to  the 
general  convenience  of  civilized  man. 

One  of  the  first  practical  efforts  to  direct  public  attention  to  the  rapidly  growing  ne- 
cessity for  a  comprehensive  reform  in  time-reckoning  can  be  found  in  a  paper  published  in 
the  Transactions  of  the  Canadian  Institute,  Toronto,  for  the  session  of  1878-19. '  This  paper 
adduces  in  support  of  its  argument  many  pertinent  facts,  and  points  out  that  the  gigantic 
systems  of  railways  and  telegraphs  which  in  modern  times  have  been  established  in  both 
continents  have  developed  social  and  commercial  conditions  which  never  previously 
existed.  These  conditions  have  so  affected  the  relations  of  time  and  distance  as  to  establish 
the  fact  that  our  inherited  system  ol  notation  is  defective;  that  it  is  inconvenient  to 

1  Time-Reckoning  and  tl»e  selection  of  a  I'rime  Meridian  to  be  common  to  all  Nations.   By  Sandford  Fleming. 


RECKONING  FOR  TUP:  TWENTIETH  CENTURY.  48 

men  of  business ;  that  it  produces  confusion  and  frequently  results  in  loss  of  life,  and 
leads  to  other  difficulties  ;  that  under  the  circumstances  which  have  followed  the  substi- 
tution of  steam  for  animals  as  a  motive  power,  the  ancient  usages  as  retained  in  our  nota- 
tion of  hours  and  dates  are  generally  inappropriate.  Moreover,  the  use  of  the  telegraph 
in  our  daily  lives,  practically  subjects  the  whole  surface  of  the  globe  to  the  observation 
of  civilized  communities  in  each  individual  locality.  It  leaves  no  interval  of  time  between 
widely  separated  places  proportionate  to  their  distances  apart.  It  practically  brings  into 
close  contact  the  opposite  sides  of  the  earth  where  daylight  and  darkness  prevail  at  the 
same  period.  By  this  agency,  noon,  midnight,  sunrise,  sunset,  and  the  whole  range  of 
intermediate  gradations  of  the  day,  are  all  observed  and  recognized  at  the  same  moment. 
Thus  in  matters  out  of  the  domain  of  local  importance,  confusion  is  developed  and  all 
count  of  time  is  thrown  into  multiplied  disorder. 

Again,  under  the  usages  now  observed,  a  day  is  assumed  to  begin  twelve  hours  before, 
and  end  twelve  hours  after,  the  sun  passes  the  meridian  of  any  place.  As  the  globe  is 
constantly  revolving  on  its  axis,  a  fresh  meridian  is  every  moment  coming  under  the 
sun;  as  a  consequence  a  day  is  always  beginning  somewhere  and  always  ending  some- 
where. Each  meridian  around  the  circumference  of  the  sphere  has  its  own  day,  and 
therefore  it  results  that  there  are,  during  every  diurnal  revolution  of  the  earth,  an  iulhiite 
number  of  local  days  all  beginning  within  a  space  of  twenty-four  hours  and  each  con- 
tinuing twenty-four  hours.  These  days  overlap  each  other,  but  they  are  as  perfectly  dis- 
tinct as  they  are  infinite  in  number.  While  a  day  is  nominally  24  hours  in  length,  as  a 
matter  of  fact  48  hours  elapse  between  the  first  beginning  and  the  last  ending  of  every 
week  day.  Taking  the  whole  globe  into  our  view,  Sunday  actually  commences  in  the 
middle  of  Saturday  and  lasts  until  the  middle  of  Monday.  Again  Saturdays  runs  into  the 
middle  of  Sunday,  while  Monday  begins  24  hours  before  Sunday  comes  to  an  end  and  con- 
tinues 24  hours  after  Tuesday  commences.  Similarly  for  all  the  days  of  the  week,  as  time 
is  now  reckoned.  Except  those  on  the  same  meridian,  there  are  no  simultaneous  days  on 
the  earth's  surface,  and  as  the  different  days  are  always  in  the  various  stagas  of  advance- 
ment, discrepancies  and  errors  must  necessarily  result  in  assigning  the  precise  period 
when  an  event  takes  place.  The  telegraph  may  give  the  exact  local  time  of  an  occurrence, 
but  the  time  so  given  must  be  in  disagreement  with  local  time  on  every  other  meridian 
around  the  globe.  An  event  occurring  on  any  one  day  may  on  the  instant  be  announced 
in  a  locality  where  the  time  is  that  of  the  previous  3ay,  and  in  another  locality  where 
the  time  is  that  of  the  following  day.  About  the  period  when  the  mouth  or  year  passes 
into  another  mouth  or  year,  an  occurrence  may  actually  take  place,  according  to  our 
present  system  of  reckoning,  in  two  different  months  or  in  two  different  years ;  indeed, 
there  can  be  no  certainty  whatever  with  regard  to  time,  unless  the  precise  geographical 
position  be  specified  as  an  essential  fact  in  connection  with  the  event  described.  Under 
these  circumstances  it  must  be  conceded  that  our  present  system  of  notation  is  most 
defective  ;  certainly  it  is  unscientific,  and  possesses  every  element  of  confusion  :  it  pro- 
duces a  degree  of  ambiguity  which,  as  railways  and  telegraphs  become  greatly  mul- 
tiplied, will  lead  to  complications  in  social  and  commercial  affairs,  to  errors  in  chro- 
nology, to  litigation  in  connection  with  succession  to  property,  insurance,  contracts,  and 
other  matters;  and  in  view  of  individual  and  general  relationships  it  will  undoubtedly  act 
as  a  clog  to  the  business  of  life  and  prove  an  increasing  hindrance  to  human  intercourse. 
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The  problem  to  be  mastered  is  to  put  an  end  to  this  confusion.  In  order  to  do  so,  it  is 
important  that  we  should  endeavour  to  form  correct  ideas  of  time  and  its  attributes. 

According  to  the  ordinary  usages  which  we  follow,  the  time  of  any  particular  locality 
depends  upon  its  position  on  the  earth's  surface,  in  other  words,  upon  its  longitude.  The 
principle  followed  is  that  there  is  a  separate  time  on  every  meridian  around  the  circum- 
ference of  the  globe.  Let  us  carry  this  theory  to  its  logical  conclusion.  Take  by  way  of 
example  a  hundred  or  a  thousand  meridians,  each  with  a  distinct  and  separate  time.  It 
will  be  conceded  that  what  is  true  of  one  point  on  a  meridian  must  be  true  of  every  point. 
A  meridian  line  runs  due  north  and  south  on  the  earth's  surface,  from  pole  to  pole;  hence 
it  follows  that,  at  the  point  where  every  meridian  must  converge,  we  have  the  time  of 
every  meridian.  That  is  to  say,  at  the  earth's  pole,  a  point  common  to  every  meridian, 
there  are  a  hundred  or  a  thousand  different  notations  of  time,  each  distinct  and  separate. 
The  extreme  absurdity  of  this  hypothesis  establishes  beyond  question  that  the  premises 
are  false ;  and  it  is  in  no  way  surprising  that  confusion  and  difficulty  result  from  a  system 
such  as  we  possess,  based  on  principles  so  erroneous. 

We  may  here  ask  the  question  :  "Why" should  time  vary  with  every  mile  of  longi- 
tude {  "  The  answer  comes : — It  is  not  possible  to  conceive  more  than  a  single  unity  of 
time  in  the  whole  universe.  Time  which  is  "  an  infinite  continuity  in  infinite  space" 
resembles  a  mighty  river  whose  unvarying  stream  passes  before  us.  Such  a  river  is  un- 
changeable yet  continually  changing :  volumes  of  water  always  advancing  are  replaced 
by  new  volumes  in  perpetual  succession,  and  yet  the  river  continues  one  and  the  same 
ever  flowing  unity.  The  passing  stream  of  time  is  much  the  same,  and  the  problem  pre- 
sented to  us  is  to  keep  a  proper  record  of  its  flow.  It  is  perfectly  obvious  that  the  prin- 
ciples which  should  govern  should  be  such  as  to  secure  complete  accord  in  the  detail  of 
its  admeasurement  independently  of  locality.  All  peoples  are  concerned  in  the  attainment 
of  harmonious  results,  and  therefore  it  is  important  that  they  should  acquiesce  in  the 
employment  of  the  same  unit  of  computation  and  in  counting  the  measurements  irom 
one  common  zero. 

We  have  not  to  look  in  vain  for  a  convenient  unit  and  the  most  perfect  instrument 
for  measuring  the  passage  of  time.  The  rotation  of  the  earth  on  its  axis  is  marked  by 
complete  uniformity  of  movement,  and  nothing  is  more  certain  than  the  recurrence  of 
this  diurnal  phenomenon.  Accordingly  the  earth  itself  supplies  all  our  wants  as  a  time- 
keeper :  in  it  we  have  at  our  command  a  perpetual  standard  for  the  use  and  guidance  of 
the  entire  family  of  man. 

Before,  however,  we  can  attain  this  end  it  is  essential  that  mankind  should  come  to 
an  agreement  on  the  following  points  : — 

1      With  respect  to  a  zero  from  which  the  revolutions  are  to  be  counted. 

2.  The  acceptance  of  a  common  subdivision  and  a  common  notation  by  which  parts 
of  revolutions  will  be  known  by  all  and  receive  universal  recognition. 

The  importance  of  a  definite  understanding  on  these  points  is  self-evident,  for  if  each 
individual  or  group  of  individuals  adheres  to  the  practice  of  observing  time  from  different 
zeros  and  each  maintains  separate  reckonings  of  it,  the  outcome  must  be  general  confusion 
such  as  we  now  experience. 

If  in  imagination  we  place  ourselves  at  one  extremity  of  the  earth's  axis,  we  shall  find 
ourselves  in  a  peculiarly  favourable  position,  free  from  all  local  influences,  for  observing 
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the  revolutions  of  the  globe.  At  no  other  point  in  the  northern  hemisphere  are  the  con- 
ditions the  same.  A  spectator  sjtanding  at  the  north  pole  would  have  neither  east  nor 
west  ;  in  whatever  direction  he  might  cast  his  eyes  he  would  look  towards  the  south ;  he 
would  no  longer  see  the  daily  return  of  sunrise  and  sunset  ;  the  sun  when  visible 
would  move,  or  seem  to  move,  in  a  horizontal  line,  and  its  path  would  encircle  the  earth 
parallel  to  and  not  far  distant  from  the  horizon.  Under  such  circumstances  it  would  not 
be  possible  to  note  the  diurnal  revolutions  of  the  earth  by  the  rising  or  setting  of  the  sun, 
or  by  the  sun's  greatest  altitude  at  mid-day,  or  by  his  southern  position  in  the  heavens. 
As  the  passage  of  time  can  only  be  marked  by  events,  what  course  could  be  followed  ? 
Obviously  it  would  be  necessary  to  take  special  means  to  observe  the  earth's  diurnal 
rotation,  and  the  method  most  readily  to  suggest  itself  would  be  to  select  a  conspicuous 
object  near  the  horizon  and  according  to  this  object  observe  the  sun's  passage  over  it.  The 
object  so  selected  would  become  the  zero  of  time,  and  the  interval  between  two  succes- 
sive solar  passages  would  be  the  period  occupied  by  a  revolution  of  the  earth.  If  from 
zero  the  horizon  be  divided  into  a  series  of  arcs  of  15°  each,  the  whole  circle  around  will 
consist  of  twenty-four  divisions.  If  each  of  the  division  points  be  numbered  from  zero 
in  the  direction  contrary  to  the  motion  of  the  earth  or  towards  the  right,  and  in  imagina- 
tion the  numbers  be  placed  in  a  conspicuous  manner  against  the  sky,  the  spectator  will 
have  within  his  range  of  vision  a  great  dial-plate  on  which  as  it  revolves  the  vertical 
sun  will  continually  point  to  the  passing  hours.  With  the  twenty-ftmr  division  points  so 
numbered  around  the  circle  of  the  horizon,  it  is  obvious  that  every  hour  in  the  day,  and 
equally  the  smaller  divisions  of  time,  will  invariably  be  manifested  by  the  solar  passage. 

As  the  imaginary  point  of  observation,  the  north  pole,  is  common  to  every  meridian, 
the  hours  and  minutes  indicated  by  the  great  polar  chronometer  will  be  equally  common 
to  every  locality  on  the  surface  of  the  globe.  Whatever  the  longitude,  the  solar  passage 
will  be  the  index  of  time.  Two  successive  passages  at  zero  will  complete  an  interval  of 
twenty-four  hours,  but  it  will  not  be  a  day  in  the  ordinary  sense,  as  an  ordinary  day  is  a 
local  phenomenon  in  no  two  longitudes  identical. l  To  distinguish  this  new  interval  of 
time  common  to  the  whole  world  from  the  infinite  number  of  local  days  at  present  recog- 
nized, it  has  been  suggested  to  term  it  the  "  Cosmic  Day,"  or  some  distinctive  appel- 
lation by  which  it  may  be  known. 

Necessarily  the  zero  point  must  be  arbitrarily  selected  according  to  convenience,  and 
any  zero  whatever,  other  things  being  equal,  would  serve  the  purpose  which  we  have  in 
view.  We  have  only  to  assume  the  zero  so  selected  to  coincide  with  the  Antiprime 
Meridian  determined  by  the  Washington  Conference,  and  the  Cosmic  Day  will  be  identical 
with  the  Universal  Day  established  under  the  same  authority.  A  Universal  or  Cosmic 
Day  may  therefore  be  defined  as  the  interval  of  time  between  two  succeeding  Solar  pas- 
sages at  the  Antiprime  Meridian  common  to  all  nations. 

In  his  recent  discourse  on  the  subject  at  the  Royal  Institution,  London,  the  Astronomer 
Eoyal  for  Great  Britain,  Mr.  Christie,  expressed  a  preference  for  the  term  "  World  Time  " 
to  designate  this  new  measure  of  duration.  It  has  been  termed  "  Cosmic  Time  "  by  various 
societies  and  individuals  ;  but  the  name  is  of  secondary  importance  if  it  be  understood  that 


1  The  Nautical  Almanic  defines  an  ordinary  Solar  day  to  be  the  interval  of  time  between  the  departure  of  any 
nuridian  from  the  Sun  and  its  succeeding  return  to  it. 
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the  new  measure  of  time  is  equally  related  to  every  locality.  By  its  very  nature,  "  Cosmic 
Time,"  or  by  whatever  name  it  may  be  known,  must  coincide  with  some  one  of  the  multi- 
plicity of  existing  times.  The  decision  of  the  Washington  Conference  caused  it  to  corres- 
pond with  Greenwich  Civil  Time.  Greenwich  time  is  the  local  time  of  Greenwich.  Cosmic 
Time  is  a  new  and  an  entirely  different  conception,  it  is  the  time  of  the  world  common  to 
every  nation.  "  Cosmic  "  and  "  Greenwich  "  time  are  identical  fortuitously,  but  the  expres- 
sions imply  two  totally  different  ideas,  and  a  proper  deference  to  national  sensitiveness 
suggests  the  good  taste  and  expediency  of  distinguishing  the  two  ideas  by  different  terms. 
Some  distinctive  name  is  undoubtely  called  for,  until  the  period  arrives  when  the  unifica- 
tion of  time  will  be  complete.  In  the  not  far  distant  future  it  may  become  equally  as 
unnecessary  to  speak  of  "  Solar,"  "  Lunar,"  "  Astronomical,"  "  Civil,"  "  Nautical,"  "  Local," 
Cosmif,"  or  "  World"  Time,  as  at  present  it  is  unnecessary  to  attach  these  or  other  dis- 
tinrtive  appelations  to  "  Space."  The  simple  expression  "  Time"  may  then  become 
suihYient  for  all  purposes. 
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The  relation  between  time  and  longitude  is  important.  If  longitude  be  reckoned  by 
hour  meridians  as  in  the  second  and  third  columns  of  the  table,  that  is  to  say  numbered 
continually  westward  from  the  Antiprime  Meridian,  which  is  the  true  time  zero,  the  in- 
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habitants  of  every  individual  locality  in^  whatever  longitude  will  daily  have  an  oppor- 
tunity of  regulating  time  by  the  great  natural  standard  of  measurement.  The  longitude 
of  the  locality  being  known,  at  mean  solar  passage  the  time  will,  invariably  and  precisely, 
agree  with  the  longitude.  Conversely,  the  time  being  known,  the  longitude  of  the  place 
will  be  in  strict  agreement  with  time  at  the  moment  of  mean  solar  passage. 

A  reference  to  the  plate  will  make  it  clear  that  the  solar  passage  will  be  the  invari- 
able index  of  Cosmic  Time.  Fig.  1  shows  the  relative  position  of  sun  and  earth  at  the 
initial  instant  of  the  Cosmic  Day,  that  is,  at  the  moment  of  mean  solar  passage  on  the 
Autiprime  Meridian  adopted  by  the  "Washington  Conference. 

Fig.  2.  Gives  the  position  when  the  earth  has  made  a  sixth  of  a  revolution  and  four 
hours  have  elapsed.  The  solar  passage  at  this  stage  is  on  the  four-hour  meridian. 

Fig.  3.  "When  the  earth  has  made  a  third  of  a  revolution  and  occupied  a  period  of 
eight  hours,  the  solar  passage  occurs  on  the  eight-hour  meridian. 

Fig.  4.  "When  the  earth  has  made  half  a  revolution  and  twelve  hours  have  elapsed, 
the  solar  passage  is  at  this  stage  on  twelve-hour  or  Prime  Meridian. 

Similarly  for  every  other  meridian,  and  thus  the  precise  relation  between  Cosmic 
Time  and  longitude  is  definitely  established. 

It  may  be  said  that  Cosmic  or  Universal  Time  is  accepted  in  science,  but  its  adoption 
in  "ordinary  life  can  only  be  gradually  and  perhaps  with  difficulty  effected.  It  is  not  to 
be  looked  for  that  a  change  so  marked,  involving  a  revolution  of  thought  in  some  of 
our  social  customs,  can  be  spe^ily  introduced,  however  desirable  it  may  be  in  the 
public  interest.  There  is  a  class  of  men  who  habitually  express  their  contempt  for  what 
they  designate  as  "  new-fangled  notions  "  and  who  refuse  to  go  out  of  sight  of  old  land- 
marks. The  usages  which  we  desire  to  supersede  are  certainly  old,  for  they  took  their 
origin  when  our  civilization  was  young.  In  those  days  it  was  a  dogma  that  the  earth  had 
a  flat  surface,  but  as  the  belief  that  the  earth  is  a  plane  is  no  longer  invested  with  the 
authority  of  a  truth,  we  may  venture  to  call  in  question  the  theory  that  each  locality  on 
its  surface  possesses  an  independent  stream  of  time  and  is  called  upon  to  defend  and 
maintain  it.  The  human  race  is  no  longer  confined  within  a  narrow  area.  It  has  over- 
spread the  surface  of  the  earth  ;  in  the  old  and  new  worlds  it  has  grown,  in  some  portions 
of  their  extent  it  is  still  growing,  from  an  infantile  condition  to  a  state  of  manhood.  Are 
we  not  yet  able  to  look  beyond  one  individual  horizon,  and  enlarge  our  range  of  vision  so 
as  to  include  a  system  which  will  satisfy  the  requirements,  not  of  a  locality,  but  of  the 
whole  globe  ? 

"We  are  living  in  an  age  of  intellectual  and  social  progress,  when  men  are  less  fettered 
than  our  fathers  were  by  the  restraints  of  custom.  On  the  continent  of  North  America 
extraordinary  progress  has  already  been  made  by  an  essentially  practical  people  towards 
the  adoption  of  a  complete  reform  in  time-reckoning.  "What  is  known  as  the  Standard 
Hour  system,  in  itself  in  complete  harmony  with  the  principles  of  Cosmic  Time,  has  been 
in  common  use  for  nearly  three  years,  and  it  is  generally  recognized  as  an  incalculable 
benefit  to  the  whole  community. 

Throughout  the  United  States  and  Canada,  we  have  outgrown  the  notion  of  isolating 
each  locality  by  compelling  it  to  observe  a  separate  time  notation.  The  Continent  is 
divided  into  zones,  each  zone  having  the  same  time  throughout  its  extent,  based  on  a 
meridian  which  is  a  multiple  of  fifteen  degrees  from  the  Prime  Meridian.  Consequently 
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the  time  of  each  zone  varies  exactly  one  hour  from  that  of  the  adjoining  zones.  Thus  all 
the  variations  of  time  which  formerly  were  limited  only  by  the  number  of  towns  and  cities 
and  localities  which  observed  their  own  local  time,  are  reduced  to  the  five  zones.  Only 
at  points  where  the  zones  come  in  contact  is  there  any  exception  to  the  common  satisfac- 
tion which  has  resulted  from  the  change.  These  are  the  only  localities  where  we  find  the 
old  time  difficulties,  now  so  happily  removed  from  every  other  section  of  the  Continent. 
At  such  localities  the  difficulties  must  continue  to  be  felt  until  Cosmic  Time  comes  into 
general  use,  for  it  is  the  one  remedy  which  can  satisfy  every  requirement. 

The  Standard  Hour  system  is  an  effective  preliminary  means  for  the  introduction  of 
universal  time,  and  it  is  not  confined  to  North  America.  In  Sweden  as  well  as  Great 
Britain  the  principle  is  in  common  use.  The  Standard  time  of  Sweden  is  based  on  the 
meridian  fifteen  degrees  east  of  the  prime  meridian,  consequently  an  hour  in  advance  of 
the  Prime  Meridian  time.  The  time  of  Great  Britain  is  that  of  the  prime  meridian  itself. 

The  scheme  of  hour  meridians  can  only  be  regarded  as  a  provisional  arrangement.  It 
greatly  lessens  the  difficulties  experienced,  but  it  does  not  wholly  remove  them.  It  is, 
however,  an  important  practical  step  towards  the  general  unification  of  time  as  it 
brings  the  minutes  and  seconds  into  complete  agreement  with  the  world's  time  wherever 
the  system  is  adopted.  The  Astronomer  Royal  of  Great  Britain  calls  particular  attention 
to  the  breadth  of  view  evidenced  by  the  managers  of  the  American  railways  who  were  so 
largely  instrumental  in  having  this  important  step  taken.  "By  adopting  a  national 
meridian  as  the  basis  of  their  time-system,  they  might  have  rendered  impracticable  the 
idea  of  a  universal  time  to  be  used  by  Europe  as  well  as  America.  But  they  rose  above 
national  jealousies  and  decided  to  have  their  time-reckoning  based  on  the  meridian 
which  was  likely  to  suit  the  convenience  of  the  greatest  number,  thus  doing  their 
utmost  to  promote  uniformity  of  time  throughout  the  world  by  setting  an  example  of  the 
sacrifice  of  human  susceptibilities  to  general  expediency." 

There  is  one  feature  of  time-reform  alluded  to  by  President  Arthur  in  his  message  to 
Congress  which  promises  before  long  to  be  accepted  by  the  community.  I  refer  to  the 
proposal  to  count  the  hours  from  zero  to  twenty-four.  The  recent  report  of  the  special 
committee  on  Standard  Time  of  the  American  Society  of  Civil  Engineers  (January,  1886) 
thus  alludes  to  this  branch  of  the  subject : — 

"  This  feature  has  the  authority  of  the  International  Conference  for  its  introduction. 
In  intelligent  circles  in  Europe,  particularly  in  England  and  in  Russia,  also  at  the  an- 
tipodes in  Australia,  the  proposal  is  reported  to  have  been  greeted  with  enthusiasm.  The 
Astronomer  Royal  of  England,  Mr.  Christie,  has  established  at  Greenwich  Observatory  a 
division  of  the  great  dial  into  24  hours.  In  London  and  in  other  cities,  public  clocks 
have  been  also  changed  to  accustom  the  English  public  to  this  division  of  the  day.  Some 
newspapers  in  all  their  annoucements  adopt  the  change,  and  scientific  societies  give 
notice  of  their  meetings  in  the  same  manner  as  this  Society,  according  to  the  24-hour 
system. 

"  On  this  Continent  there  has  been  no  uncertain  sound.  In  the  last  annual  report  of 
the  Committee  it  was  stated  that  171  managers  of  railways  in  the  United  States  and 
Canada  had  declared  their  readiness  to  abandon  the  division  of  the  day  into  half-days, 
known  as  ante  and  post  meridian,  and  to  accept  the  numeration  of  the  hours  in  one  series, 
from  midnight  to  midnight,— these  managers  having  under  their  control  some  60,000 
miles  of  railway. 
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"  During  the  past  year  the  seed  sown  has  been  fructifying  and  many  who  held  back 
have  been  won  over  and  have  given  their  adhesion  to  the  movement.  Among  the  many 
important  railways  ready  to  cooperate,  some  appear  to  see  no  necessity  for  further  delay, 
and  desire  to  secure  at  once  the  advantages  which  will  result  from  the  change.  At  this 
date  it  is  publicly  announced  that  the  Canadian  Pacific  Railway  Company  have  deter- 
mined to  adopt  the  24-hour  system,  and  are  actually  preparing  to  make  the  change  at  an 
early  day.1  Such  proceedings  can  be  accepted  as  indicating  a  proper  appreciation  of  the 
reform  which  the  American  Society  of  Civil  Engineers  has  advocated,  and  equally  shows 
the  discernment  of  those  who  direct  the  management  of  the  youngest  of  the  trans- 
continental railways.  This  practical  commencement  will,  without  a  doubt,  be  speedily 
followed  by  other  railway  companies,  and  before  long  we  may  look  for  the  24-hour  system 
coming  into  general  use." 

There  is  undoubtedly  a  growing  feeling  in  many  quarters  in  favotir  of  the  twenty- 
four  hour  system.  It  is  reported  to  be  used  with  great  advantage  on  the  whole  of  the 
cables  and  other  lines  of  the  Eastern  Telegraph  Company,  and  its  connections  extending 
from  England  through  Europe  and  the  Mediterranean  to  Egypt,  and  from  Egypt  to  South 
Africa,  India,  China  and  Japan,  Australia  and  New  Zealand. 

It  is  a  pertinent  question  to  ask,  what  influence  these  A'arious  changes  will  have  in 
preparing  the  public  mind  for  another,  and  it  may  be  said  a  final  change,  the  adoption 
of  one  uniform  time  in  every  longitude  ?  For  it  must  be  evident  to  the  thoughtful  ob- 
server that  the  movement  for  reforming  our  time-system  will  not  have  attained  its  object 
until  this  end  be  accomplished. 

Those  persons  who  have  been  in  the  habit  of  finishing  their  daily  work  at  6  p.m. 
under  the  twenty-four  hour  system  will  end  it  at  18.  Those  who  retired  to  rest  at  10  or 
11  p.m.  will  seek  their  beds  at  22  or  23.  The  idea  that  solar  noon  and  12  o'clock  are  one 


1  At  midsummer  188(3,  the  Canadian  Pacific  Railway  was  opened  from  the  Atlantic   to  the  Pacific  and  the 
twenty-four  hour  system  went  into  force  in  running  "  through  "  trains.    The  example  act  by  the  railway  company 
has  been  followed  in  the  Towns  and  Villages  along  the  line,  and  the  inhabitants  generally  having  experienced  the 
advantages  of  the  change,  no  desire  is  expressed  in  any  quarter  to  return  to  the  old  usage. 

2  The  following    foot   note    is  watch  or  clock.     The  Committee  is 
added: — "It  is  proposed  to  adapt  .^SSf^.  aware  that  these  seem  trifling  mat- 
clocks  and  watches  now  in  use  to  aj^       >^  ters  to  bring  under  the  notice  of 
the  change,  by  having  inscribed  on  It               jlu  the  Convention,  but  questions  of 
the  existing  dials  the  new  numbers  m.  ^Cin&  Mr  great  moment  not  seldom  hinge  on 
of  the  afternoon  hours, — thirteen  to  ^MPJUjpF  small  details.    It  is  evident  from 
twenty-four  (13  to  24)  inclusive,  as  /"I  what  has  been  set  forth,  that  every 
in  the  Plate.    The  only  practical  ^^^f^SSf^^^.  person  in  the  community,  may  at 
difficulty  to  be  overcome  is  met  by  .jffil^^^'i'll^^^iu*^^.  ^ae  cost  of  a  few  cents  in  each  case, 
the  simple  expedient  of  placing  on  ^fiy^\^  -  .      .//^C^  adapt  his  watch  to  the    24   hour 
the  face  of  the  watch  or  clock  a  MnL       ^V.    Ik-   I?/    w^^L  system.    The    Committee    accord- 
supplementary   dial    showing    the  Mff^^^-s^               /^"^v^l  'nf?ly  repeat  their  conviction  that 
new    afternoon    hours    in  -Arabic  jmj          ^*           /  ~^          VlM  with  the  disappearance  of  the  only 
numerals  within  the  present  Ro-  HTJF-^'S^         @T        fe^vtsajj  practical  difficulty  at  an  insignifi- 
man  figures.    The  supplementary  ffl'S          ^^          ^"^^  ^     urn  cant  CO8t'  tnere  '8  nothing  to  pre- 
dial, must  be  of  thin  material,  and  flL^gl^''      /^/'X      '^^^^r  ven*'  ^e  Railway  authorities  and 
it  has  been  found  that  by  being  )Ji      f      j.  the  Community  at  large  adopting 
made  simply  of  paper  and  secured  xia^CfN.i'i!^*^    y&Z&^  ^le  cnanf!e  aa  soon  as  they  become 
to  its  position  by  any  gum  which  ^^j^^eS^^^^J^^  alive  to  its   advantages." — Report 
will  adhere  to  an  enamelled  sur-  "~- «^JT~. -a*-"  at  the  Buffalo  Convention  of  the 
face,  the  object  is  attained  with-  American  Society  of  Civil   Engi- 
out  any  further  alteration  of  the  neers. 
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and  inseparable  has  already  been  set  aside  throughout  the  United  States  and  Canada ; 
only  on  five  meridians,  the  60th,  75th,  90th,  105th  and  120th,  is  it  held  to  be  12  o'clock 
at  the  mean  solar  passage.  In  all  other  longitudes  throughout  North  America  the  identity 
between  solar  noon  and  12  o'clock  has  practically  been  swept  away. 

These  modifications  in  time-reckoning  must  tend  to  remove  the  idea  that  there  is  some 
necessary  connection  between  the  numbers  of  the  hours  and  the  position  of  the  sun  in 
each  local  firmament.  The  force  of  habit  has  heretofore  associated  noon  with  12  o'clock, 
but  in  due  time  it  will  become  obvious  to  every  one  that  the  hour  of  the  sun's  passage  at 
any  one  locality  may  with  as  much  propriety  be  distinguished  by  any  one  of  the  twenty- 
four  numbers  as  by  the  now  generally  received  number  12.  So  soon  as  this  new  idea 
comes  generally  to  bo  accepted,  so  soon  as  it  is  understood  that  the  numbers  of  the  hours 
are  arbitrary  and  conventional,  it  will  not  be  difficult  to  take  the  final  step  in  time-reform 
and  entirely  supersede  the  present  system  by  a  notation  which  will  give  to  mankind 
throughout  the  world  simultaneous  dates  and  hours  and  minutes. 

The  final  step  may  appear  to  involve  serious  changes  in  much  which  concerns  every 
individual,  but  it  is  not  to  be  supposed  that  it  will  in  any  way  interfere  with  the  periods 
for  labour,  sleep,  meals,  or  any  ordinary  usage.     The  one  change  will  be  in  the  numbers 
of  the  hours.     In  social  affairs  the  regulating  influence  of  daylight  and  darkness  will 
alwavs,  as  now,  be  paramount.     The  terms  "noon"  and  ''midnight"  will  continue  to 
preserve  their  present  meaning,  although  the  numbers  of  the  hours  at  which  these  periods 
occur  will  vary  in  each  case  according  to  longitude.     Each  separate  meridian  will  have  its 
own  midnight  hour  distinguished  from  the  midnight  hours  of  other  meridians  by  a  distinc- 
tive number.     So  also  with  the  noon  hour,  which  as  already  stated  will  invariably  agree 
with  the  longitude  of  the  place.    It  is  the  midnight  hour  in  each  locality  which  will  con- 
stitute the  initial  time-point  to  regulate  the  legal  hours  for  opening  and  closing  banks, 
registry  and  other  public  oflices.     The  midnight  hour  may  be  arbitrarily  chosen  and  be 
established  by  statute  as  circumstances  may  demand.     It  will  be  held  to  be  the  local  zero 
to  govern  the  hours  of  business,  working  hours,  the  hours  for  attendance  at  church,  at 
school,  and  at  places  of  amusement,  and  generally  to  regulate  all  the  social  affairs  of 
life.    "While  the  seven  week  days  will  practically  remain  unchanged  in  every  longitude, 
the  simple  expedient  of  numbering  the  hours  so  that  everywhere  they  will  correspond 
with  Cosmic  Time  will  result  in  securing  the  general  uniformity  to  be  desired.     Thus  it 
will  be  obvious  that  in  all  matters  relating  to  time,  whether  local  or  non-local,  the  same 
hours,  minutes  and  seconds  will  universally  be  observed  at  the  same  instant.     In  cases 
when  business  men  separated  by  long  distances  make  contracts  by  telegraph,  the  engage- 
ments will  be  free  from  all  ambiguity  as  to  time.     Both  parties  will  be  bound  absolutely 
by  the  same  notation. 

The  Cosmic  Day  is  a  new  measure  of  time,  entirely  non-local.  It  will  be  held  to  be  the 
date  of  the  world,  and  the  change  of  date  will  occur  at  the  same  instant  in  all  longitudes. 
On  the  prime  meridian  the  change  of  date  will  be  at  midnight ;  to  the  east  it  will  occur 
after  midnight ;  and  to  the  west  of  the  prime  meridian  it  will  come  before  midnight.  It 
will  be  one  hour  before  or  after  midnight  for  every  fifteen  degrees  of  west  or  east  longi- 
tude. Fortunately,  in  nearly  all  the  important  countries  on  the  surface  of  the  globe,  the 
change  of  date  will  occur  out  of  ordinary  business  hours. 

It  will  thus  be  seen  that  while  the  contemplated  reform  will  interfere  as  little  as  pos- 
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sible  with  existing  customs,  it  will  result  in  giving  to  the  human  family  around  the  globe 
concurrent  dates,  and  in  making  every  division  of  time  uniform  the  world  over. 

In  the  adoption  of  the  new  system,  temporary  inconvenience  may  arise,  but  it  will  be 
trifling  in  extent  and  not  of  long  duration  ;  and  any  momentary  disadvantage  should  not 
be  allowed  to  weigh  against  the  benefits  to  be  secured  to  mankind  for  all  future  ages. 

On  the  night  of  November  18th,  1883,  a  noiseless  revolution  was  effected  throughout 
the  United  States  and  Canada.  The  hands  of  the  clocks  of  some  fifty  millions  of  people 
were  for  the  most  part  moved  forward  or  backward  in  order  to  indicate  the  time  of  one  of 
the  five  hour  zones.  The  time  now  observed  from  the  Atlantic  coast  to  the  Pacific  varies 
with  Cosmic  Time  according  to  situation  from  four  to  eight  whole  hours.  In  North 
America  therefore,  the  portion  of  the  problem  yet  to  be  adjusted  is  easy  of  solution.  As 
the  minutes  and  seconds  are  already  everywhere  in  agreement,  the  transition  to  universal 
uniformity  of  reckoning  can  be  effected  simply  and  with  ease.  It  will  only  be  necessary 
to  move  forward  the  dial  hands  of  the  clocks  an  even  number  of  hours,  varying  from  four 
to  eight  as  each  case  may  require,  to  bring  the  Continent  into  complete  accord  with  the 
time  of  the  world. 

When  eventually  it  may  become  necessary  to  bring  the  time  throughout  all  parts  of 
North  America  to  the  world's  standard,  the  transition  may  be  effected  by  adjusting  the 
clocks  as  follows  : — 


I. —  CLOCKS  IN  THE  HOUR  ZONES  OF  THE  WEST  MERIDIANS. 


will  have  to  be  moved  forward  • 


HOURS. 

I  4 
5 
(i 

7 
8 


I 

Similarly  wherever  the  scheme  of  hour  meridians  be  adopted,  the  common  reckoning 
may  with  equal  ease  be  secured.  To  the  west  of  the  prime  meridian,  the  clocks  will 
require  to  be  moved  forward,  to  the  east  backward.  In  Europe,  Asia  and  Africa  the 
change  would  thus  be  effected  :— 


II. — CLOCKS  IN  THE  HOUR  ZONKS  OF  THE  EAST  MERIDIANS. 


MERIDIAN  EAST. 
15°    1 
30° 
45° 
60° 
75° 
90* 


HOURS. 


f 


.will  have  to  be  moved  backward. 


I 


Thus  for  example,  New  Orleans  in  the  hour  zone  of  the  90th  meridian  west  would 
have  its  clocks  advanced  six  hours,  while  Calcutta  in  the  90th  meridian  east  would 
have  its  clocks  retarded  six  hours.  By  the  same  simple  process  of  transition,  every  city 
and  district  on  the  surface  of  the  globe  may  be  brought  to  the  one  common  time- 
reckoning. 


84  SANDFORD  FLEMING  ON  TIME 

It  is  a  significant  fact  that  at  the  Washington  Conference  the  principle  of  Universal 
Time  obtained  unanimous  recognition  from  the  delegates  of  so  many  nationalities.  It  is  a 
presage  that  the  peoples  whom  they  represent  will  before  long  be  fully  impressed  with  the 
belief  that  a  system  of  reckoning  time  uniformly  throughout  the  globe  is  really  the  one 
rational  system  by  which  it  can  be  noted,  and  the  only  system  which  will  meet  the 
demands  of  the  human  family  in  coming  years.  It  is  only  step  by  step  that  a  reform  so 
great  can  be  carried  out.  Moreover,  although  the  difficulties  to  be  overcome  are  undoubted- 
ly serious,  this  much  may  be  said  with  confidence,  that  they  are  less  formidable  than 
those  which  have  already  been  conquered.  A  few  years  back  the  very  question  of  a  uni- 
versal time  for  all  nations  was  a  theory  not  only  new  in  itself  but  it  was  held  by  many  to 
be  wild  and  Utopian,  and  so  impracticable  as  to  be  unworthy  of  consideration.  In  18t8 
the  subject  could  not  command  a  hearing  at  the  British  Association  !  Since  1878  the  argu- 
ments advanced  to  point  out  the  necessity  of  change  have,  however,  obtained  attention,  and 
a  ireneral  movement  for  reform  has  been  inaugarated.  Scientific  and  practical  men  and 
learned  societies  in  both,  hemispheres  have  taken  part  in  the  consideration  of  the  question. 
It  has  Formed  the  subject  of  discussion  at  International  Congresses  at  Venice  and  Rome. 
The  President  and  Congress  of  the  United  States  have  been  induced  to  take  decisive  action 
in  connection  with  it.  The  Governments  of  twenty-five  civilized  nations  have  aided  in 
its  development.  The  International  Washington  Conference  itself  has  greatly  promoted 
the  solution  of  the  problem  by  coming  to  an  unanimous  determination  on  the  essential 
principles  to  be  observed.  In  several  countries  the  recommendations  of  the  Conference 
have  already  in  part  been  acted  on,  and  changes  have  been  effected  which  a  few  years 
back  were  not  even  dreamed  of. 

If  so  min-h  has  been  accomplished  within  the  eight  years  since  the  scheme  of  reform 
wa.s  first  promulgated,  is  it  too  much  to  expect  that  the  public  mind  will  be  prepared  in 
the  more  advanced  communities  to  accept  the  final  step  in  a  like  period  ? 

In  fourteen  or  fifteen  years  we  pass  into  another  century.  Is  it  taking  too  sanguine 
a  view  to  suggest  that  by  that  time  all  nations  will  be  willing  to  accept  the  change,  and 
that  the  first  day  of  January  in  the  Twentieth  Century  may  appropriately  be  inaugurated 
by  the  adoption  of  one  uniform  system  of  reckoning  time  throughout  the  world  ? 

I  learn  from  the  recent  lecture  of  the  Astronomer  Royal  that  the  Board  of  Visitors 
of  Greenwich  Observatory  have  unanimously  recommended  that  in  accordance  with  the 
resolutions  of  the  Washington  Conference,  the  Astronomical  day  should  in  the  English 
Nautical  Almanac  be  arranged  from  the  year  1891  (the  earliest  practicable  date)  to  begin 
at  Greenwich  midnight  so  as  to  agree  with  the  civil  reckoning,  and  further  that  steps 
have  been  taken  to  give  effect  to  this  recommendation  ;  thus  in  a  few  years  this  source 
of  confusion  to  sailors  navigating  ships  using  the  Nautical  Almanac — embracing  at  least 
seventy  per  cent,  of  the  tonnage  of  the  world — will  be  removed.  The  distinguished 
Russian  Astronomer,  Struve,  has  suggested  that  all  astronomers  throughout  the  world 
should  simultaneously  abandon  Astronomical  Time  and  bring  their  notation  into  harmony 
with  the  civil  reckoning.  He  further  suggests  that  this  reform  should  be  introduced  into 
the  publications  of  observatories  at  the  initial  day  of  the  century.1  The  same  epoch 

i 

'  In  reference  to  this  the  Astronomer  Royal,  Greenwich,  fays  (Oct.,  1885)  "it  would  be  intolerable  to  have  a 
fundamental  question  of  time-reckoning  left  open  for  fifteen  years." 
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seems  equally  appropriate  for  a  general  change  and  the  complete  unification  of  time- 
reckoning.  Every  auxiliary  circumstance  points  to  the  possibility  of  that  result  being 
attained.  The  proceedings  of  the  Washington  Conference  have  given  the  movement  an 
immense  impulse.  Its  members  have  authoritatively  recognized  the  principles  on  which 
the  new  notation  may  be  established.  So  unimpeachable  and  simple  are  these  principles 
as  to  be  within  the  grasp  of  the  most  limited  comprehension.  In  their  application  we 
may  have  to  contend  against  the  prejudices  engendered  by  habit  and  custom,  but  the 
principles  of  reckoning  time  adopted  by  the  Conference  are  based  on  truth  and  they  com- 
mend themselves  to  every  one  of  intelligence,  as  the  proper  means  to  meet  the  admitted 
emergency.  The  unanimity  with  which  the  Standard  Hour  system  was  brought  into 
common  use  in  North  America  is  an  evidence  that  the  age  is  sufficiently  intelligent  to 
adopt  a  reform  when  its  advantages  are  understood.  It  will  doubtless  require  the  lapse 
of  some  years  to  win  over  those  who  feel  it  to  be  a  bounden  duty  to  cling  to  old  institu- 
tions and  existing  customs.  Gradually,  however,  the  minds  of  the  great  mass  of  men 
will  become  familiarized  with  the  new  ideas  and  in  the  end  the  new  system  of  notation 
cannot  fail  to  prevail.  The  main  obstacles  to  be  overcome  are  the  restraints  which  tradi- 
tion imposes  and  the  usages  which  our  ancestors  have  transmitted  to  us.  Kut  prejudices 
of  this  character  can  be  gradually  and  certainly  surmounted,  if  the  true  principles  of  time- 
reckoning  be  taught  in  schools  and  colleges.  In  a  few  years  the  youth  of  to-day  will 
be  moving  actors  in  life,  to  influence  public  opinion  and  so  effect  an  easy  escape  from  the 
thraldom  of  custom.  We  have  therefore  good  groxinds  for  the  belief  that,  by  the  dawn  of 
the  coming  century,  the  civilized  nations  may  enjoy  a  system  of  notation  limited  to  no 
locality ;  when  the  record  of  the  events  of  history  will  be  unmarked  by  doubt ;  when 
ambiguity  in  hours  and  dates  will  be  at  an  end  ;  when  every  division  of  time  will  be 
concurrent  in  all  longitudes. 

These  expectations  realized,  the  Washington  Conference  will  have  rendered  a  great 
service  to  mankind.  If  the  reforms  of  B.  C.  46  and  A.  D.  1582  owed  their  origin  to  the  do- 
minant necessity  of  removing  confusion  in  connection  with  the  notations  which  existed 
in  the  then  conditions  of  the  human  race,  in  no  less  degree  is  a  another  reform  demanded 
by  the  new  conditions  which  are  presented  in  this  age.  The  needed  change  could  not  be 
effected  at  a  more  suitable  period  than  at  the  beginning  of  the  new  century,  but  whether 
then  consummated  or  at  some  other  date,  full  provision  is  made  for  it  in  the  conclusions 
and  recommendations  of  the  Washington  Conference,  which  in  all  probability  will  be 
held  by  future  generations  to  mark  an  epoch  in  the  annals  of  the  world  not  less  impor- 
tant than  those  of  the  reforms  of  Julius  Caesar  and  Pope  Gregory  XIII. 
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-  —  Du  choix  cTune  projection  pour  la  carte  du  Camida. 


Par  E.  DEVILLE. 

(  Lu  le  27  mai  1886.  ) 

Quand  un  geographe  construit  uue  carto,  il  ne  sumt  pas  qn'il  y  represente  avec  une 
exactitude  minutieuse  la  topographic  du  pays,  il  faut  encore  que  la  projection  qui  sert  de 
base  a  sou  travail  soit  bien  choisie. 

Le  nombre  des  projections  connues  est  trop  considerable  pour  que  nous  les  passions 
toutesen  revue  :  nous  examiuerons  settlement  les  principales,  ou  cellos  qui  presentent  des 
avantages  speciaux  pour  le  Canada. 

On  peut  quelquefois  reduire  de  moitie  les  erreurs  nbsolues  d'une  projection  en  modi- 
fiant  convenableraent  1'echelle.  Si,  par  exemple,  dans  la  projection  stereographique,  on 
adopte  une  echelle  telle  que  les  distances  pres  du  centre  soient  diminuees  dans  le  merae 
rapport  que  celles  des  bords  sont  agrandies,  1'erreur  absolue  ne  sera  plus  que  la  moitie 
de  ce  qu'elle  etait  quand  1'echelle  etait  exacte  au  centre.  Pour  la  i'acilite  des  comparaisous, 
nous  considererous  1'alteratiou  totale,  c'est-a-dire  la  somme  des  deux  alterations,  positive 
et  negative. 

Les  limites  adoptees  dans  ce  memoire  po^^r  la  carte  du  Canada  sont  le  detroit  d'Hud- 
son,  1'extrernite  est  de  Terre-Neuve,  1'extremite  sud  du  lac  Michigan,  le  mont  Saint-El ie  et 
1'intersection  du  rivage  de  la  mer  polaire  par  la  froutiere  de  1'Alaska.  Cette  carte  com- 
prend  50  degres  de  grand  cercle  dans  uu  sens  et  25  degres  dans  1'autre. 


PROJECTIONS  ZENITHALES 

Les  proprietes  caracteristiques  des  projections  zenithales  sont  que  les  cercles  verticaux 
passant  par  le  zenith  sont  representes  par  des  droites  faisaut  entre  elles  des  angles  egaux 
a  ceux  de  la  sphere  et  les  almicantarats  par  des  cercles  ayant  pour  centre  commun  le  point 
d'intersection  des  meridiens  ;  elles  sont  par  consequent  symetriques  par  rapport  an  zenith. 

Nous  ne  nous  occuperons  pas  des  cas  particuliers  dans  lesquels  le  plan  de  1'equateur 
ou  celui  d'un  meridien  sont  pris  comme  plans  de  projection :  les  erreurs  y  sont  evidemment 
plus  considerables  qu'en  employant  le  plan  de  1'horizon.  Us  rentreut  d'ailleurs  dans  le 
cas  general,  en  supposant  le  zenith  place  au  pole  ou  sur  1'equateur. 

PROJECTION  STEREOGRAPHIQTJE.  —  L'ceil  est  place  a  1'extremite  d'un  diametre  et  la 
surface  de  la  sphere  est  projetee  en  perspective  sur  un  plan  perpendiculaire  a  ce  diametre. 
Cette  projection  est  orthomorphe,  c'est-a-dire  qu'elle  conserve  la  similitude  des  surfaces 
elementaires.  Les  distances  augmentent  comme  le  carre  de  la  secante  de  la  moitie  de  la 
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distance  zenithale,  et  les  surfaces  comme  le  carr6  de  cette  quantitfi.  Pour  le  Canada  1'al- 
teratiou  des  distances  est  de  O'OYl,  et  celle  des  surfaces  de  0145.  En  modifiaut  1'echelle 
ainsi  qu'il  a  etc  explique,  on  reduit  ces  qualites  a  0'035  et  O'Otl. 

PROJECTION  ONOMONIQUE.  —  Le  point  de  vue  est  au  centre  de  la  sphere,  dont  on  pro- 
jette  la  surface  en  perspective  sur  le  plan  de  1'horizon.  Les  arcs  de  grand  cercle  sont. 
representes  par  des  lignes  droites,  propri6t6  qui  rendrait  ce  systeme  precieux  pour  mettre 
en  fividence  les  avautages  des  voies  canadiennes  pour  les  communications  entre  1'Europe 
et  1'Asie  orientale.  Les  deformations  sont  considerables  :  sur  les  paralleles,  les  distances 
sont  augmeutees  dans  le  rapport  de  I'unit6  au  cosinus  de  la  distance  zenithale ;  sur  les 
meridiens  le  rapport  est  le  carre  du  precedent.  Pour  la  carte  du  Canada,  ces  alterations 
sont  de  0'15  et  0'32.  EH  modifiaut  1'echelle  on  peut  rfeduire  I'alt6ration  maximum  a  0'16. 

PROJECTION  /ENITHALE  KQUIVALENTE  DE  LAMBERT.  —  Les  verticaux  d'azirnut  sont 
representes  par  des  lignes  droites  se  croisant  au  centre  de  la  carte  et  les  paralleles  par  des 
oerrles  concentriques  dont  le  rayon  est  egal  a  la  corde  de  la  distance  zenithale.  Les  sur- 
faces sont  conservees,  mais  les  distances  sont  raccourcies  dans  le  sens  des  verticaux  et 
augmentees  sur  les  almicantarats.  L'augmentation  est  dans  le  rapport  de  1'uuite  au  cosi- 
uus  de  la  moitie  de  la  distam -e  zenithale :  la  diminution  est  1'inverse.  Pour  la  carte  du 
Canada,  1'alteration  est  0'035,  positive  et  negative,  soit  une  alteration  totale  de  0'070. 

PROJECTION  XKNITHAI,E  EIJUIDISTANTE. —  Les  verticaux  sont  representes  comme  pre- 
cedemmfiit  et  les  almicantarats  sont  des  cercles  coucentriques  dont  le  rayon  est  egal  a  la 
distance  zenithale.  Les  distances  sur  les  verticaux  sont  done  conservees,  mais  dans  le 
sens  des  almicantarats,  elles  augmenteut  dans  le  rapport  de  la  distance  zenithale  a  son 
sinus.  Les  surfaces  augmentent  dans  la  meme  proportion.  Cette  alteration  est  de  0-047 
pour  la  carte  du  Canada.  Cette  projection  a  ete  employee  sous  la  forme  polaire,  par  les 
ministeres  de  1'iiiterieur  et  de  1'agriculture  pour  representer  en  meme  temps  le  Canada 
et  1'Europe.  Dans  ce  cas,  1'alteration  attteint  0'18. 

PROJECTION  ORTHO(}RAPHIQUE.  —  La  surface  de  la  sphere  est  projetee  au  moyen  de 
perpendiculaires  sur  le  plan  de  1'horizon.  Sur  les  almicantarats,  les  distances  sont  con- 
servees ;  elles  diminuent  sur  les  verticaux,  aiusi  que  les  surfaces,  dans  le  rapport  du  sinus 
a  1'arc  de  la  distance  zenithale.  Cette  diminution  est  de  0'047  pour  la  carte  du  Canada. 

PROJECTION  DE  SIR  HENRY  JAMES.  —  Le  point  de  vue  est  place  sur  le  diametre  pas- 
sant par  le  zenith,  a  une  distance  du  centre  egale  a  une  fois  et  demi  le  rayon  de  la  sphere. 
En  designant  par  w  la  distance  zenithale,  1'agrandissement  des  distances  est  dans  le  sens 
des  verticaux  : 

2.5  -f  3.75  cos  0 
l  •  +  cot  ff)' 

Et  dans  le  sens  des  almicantarats  : 

2.6 
1.5  +  cos  0 

Pour  la  carte  du  Canada,  ces  alterations  sont  de  0'02I7  et  0'057.  Les  surfaces  sont 
augmentees  de  0  085. 
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PROJECTION  PAR  BALANCE  D'ERREURS  DE  SIR  G-.  AIRY.  —  C'est  une  projection  z6ni- 
thale  dans  le  genre  des  precedentes  :  le  rayon  des  almicantarats  est  egal  a  : 

tang  6_  +  2  cotang  j9  L  sec_# 
2  22 

Pour  la  carte  du  Canada,  les  distances  sont  augmentees  de  O'Oll  sur  les  verticaux 
et  de  0'054  sur  les  almicautarats.     I/es  surfaces  sont  augmentees  de  0'065. 


PROJECTIONS  CONIQUES 

On  developpe  un  ou  plusieurs  cones  tangents  a  la  sphere  sur  lesquels  on  a  projete  la 
surface  du  globe.  Ce  systeme  est  le  plus  general  ;  les  projections  zeuithales  n'en  sont 
qu'un  cas  particulier  dans  lequel  Tangle  au  sommet  du  cone  est  de  180°.  Les  projections 
cyliudriques  s'y  ramenent  aussi  en  faisant  ce  meme  angle  egal  a  zero.  Nous  ne  considere- 
rons  ici  que  les  projections  coniques  polaires,  c'est-a-dire  dans  lesquelles  le  sommet  du 
cone  est  situe  sur  la  ligne  des  p61<is  ;  ce  sont  les  seules  usitees.  Les  paralleles  y  sont 
representes  par  des  arcs  de  cercle  et  les  meridiens  generalerneut  par  des  lignes  droites  se 
coupaut  au  pole. 

PROJECTION  CONIQUE  ORTHOMORPHE  DE  LAMBERT.  —  Le  rayon  des  paralleles  est  douue 
par  la  formule  : 

A 


dans  laquelle  p  est  le  rayon,  z  la  distance  polaire,  k  et  A  des  coustantes  qui  determiuent, 
1'une  1'echelle  de  la  carte,  et  1'autre  le  rapport  des  angles  des  meridieus  sur  la  carte  et  sur 
le  globe.  Les  distances  sont  augmeutees  dans  le  rapport  : 

Ap 


sin  z 


L'agrandissement  des  surfaces  est  le  carre  de  cette  quantite. 

En  prenant  A  egal  au  sinus  de  la  latitude  moyenne,  ce  qui  est  la  valeur  la  plus  favo- 
rable, on  trouve  que  ces  agrandissements  sout,  pour  la  carte  du  Canada,  respectivement 
egaux  a  0'046  et'  0'094. 

PROJECTION  CONIQUE  EQUIVALENTS  DE  LAMBERT  —  Le  rayon  des  paralleles  est  ex- 
prime  par  la  formule 

p  =  2  </m  sinz_ 
T 

m  est  une  constante  arbitraire  qui  exprime  le  rapport  de  Tangle  au  pole  des  meridiens  sur 
la  carte  et  sur  la  sphere,  2  sin^  est  la  corde  de  la  distance  polaire. 
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Les  distances  sont  diminnees  sur  les  meridiens  et  augmeutees  dans  la  meme  propor- 
tion sur  les  paralleles.  La  diminution  sur  les  meridiens  est  dans  le  rapport  de 

v/m  cos  -^j- 

ii  1'unite. 

En  prenant  pour  m  le  carre  de  la  secante  de  la  moitie  de  la  distance  polaire  moyeune, 
on  trouve  que  1 'alteration  positive  ou  negative  est  pour  la  carte  du  Canada,  egale  a  0'043, 
soit  uue  alteration  totale  de  0'086. 

PROJECTION  CONIQUE  EQUIOISTANTE.  —  Le  rayon  du  parallele  moyen  est  egal  a  la 
taugente  de  la  distance  polaire  et  les  degres  de  ce  parallele  aiusi  que  ceux  des  meridiens, 
conservent  lour  veritable  grandeur.  Tous  les  autres  paralleles  sont  agrandis  dans  le  rap- 
port : 

(a  -f-  tang  z)  cos  z 
Sin  O  +  *)~ 

z  designant  la  distance  polaire  du  parallele  moyen  et  n  la  distance  de  ce  meme  parallele  a 
cclui  que  Ton  considere.  Les  surfaces  soiit  agrandies  dans  la  meme  proportion.  L'alte- 
ratiou  est  de  O'ftJt  pour  le  Canada. 

CVtte  projection  a  etc  employee  pour  la  carte  des  ecoles  de  la  province  de  Quebec. 

PROJECTION  DE  BONNE.  —  C'est  une  projection  conique  equidistaute  dans  laquelle  lee 
degres  des  paralli-les  sont  portes  en  vraie  grandeur  sur  les  cercles  qui  les  represeutent. 
Les  meridiens  sont  des  courbew  qui  passent  par  les  points  aiusi  determines.  Les  surfaces 
sont  conservees,  mais  les  distances  lie  le  sont  que  sur  les  paralleles.  La  quantite  <l>,  dont 
1'anirle  d'un  lueridien  et  d'un  parallele  differe  de  90°,  est  douiiee  par  la  formule  : 

* 

tany  <!>  =  t  cos  z  — 


tang  za  —  tang  (zt  —  z) 

dans  laquelle  /  est  la  difference  de  longitude  avec  le  meridien  moyeu,  za  et  z  les  distances 
polaires  du  parallele  raoyen  et  de  celui  que  Ton  considere.  Pour  la  carte  du  Canada,  cet 
angle  est  de  pres  de  KT. 

Cette  projection  a  ete  employee  pour  la  carte  du  Canada  publiee  par  Johnston  de 
Edimbourg,  d'apres  laquelle  de  nombreuses  cartes  out  ete  tracees. 

PROJECTION  POLYCONIQUE  ORDINAIRE.  —  Pour  expliquer  cette  projection,  sir  Henry 
James  suppose  qu'on  decoupe  la  surface  de  la  sphere  suivant  les  paralleles,  et  qu'on  deve- 
loppe  la  surface  en  conservant  les  points  de  contact  sur  le  meridien  moyen. 

Le  meridien  moyen  est  une  ligne  droite  sur  laquelle  les  degres  sont  portes  en  vraie 
grandeur.  Les  rayons  des  paralleles  sont  egaux  a  la  cotangente  de  la  latitude.  Les  degres 
de  ces  paralleles  sont  portes  en  vraie  grandeur  sur  les  cercles  qui  les  representent  et  on 
trace  les  meridieus  en  joignant  les  points  ainsi  determines. 

Pour  la  carte  du  Canada,  I'agraudissement  des  meridiens  pres  des  bords  est  de  0'12  ; 
•  t-lui  des  surfaces  est  a  peu  pres  le  meme.  Cette  projection  est  tres  employee  ici :  la  carte 
public--  par  le  departement  des  chemins  de  fer  et  cauaux  a  ete  tracee  d'apres  ce  systeme. 
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PROJECTIONS  CYLINDRIQUES 

PROJECTION  CYLINDRIQUE  ORTHOMORPHE  ou  DE  MERCATOR.  —  L'equateur  est  deve- 
loppe  en  ligne  droite  et  les  meridiens  sont  des  perpendiculaires  a  cette  ligne.  Les  cercles 
de  latitude  sont  des  paralleles  a  1'equateur,  a  la  distance  ; 


S  =  L  tang  (45°  +  1 ) 


ou  /  designe  la  latitude.     Cette  distance  est  connue  sous  le  nom  de  latitude  croissante. 
L'agrandissement  des  surfaces  est  dans  le  rapport : 

1 

cos  I 
Et  celui  des  surfaces  : 


COS2 


Pour  la  carte  du  Canada,  en  se  servant  de  1'echelle  du  bord  inferieur,  on  trouve  les 
distances  plus  que  doublees  au  bord  superieur  ;  les  surfaces  sont  quintuplees. 

Ce  systeme  est  celui  des  cartes  marines  ;  il  aussi  etc  employe  pour  la  carte  des  tele- 
graphes  publiee  par  le  ministere  des  Travaux  Publics. 

PROJECTION  CYLINDRIQUE  EQUIVALANTE  DE  LAMBERT.  —  Un  cylindre  droit  etant  cir- 
conscrit  a  1'equateur,  les  meridiens  et  les  parallels  sont  representes  par  1'intersectiou  de 
leurs  plans  avec  la  surface  du  cylindre. 

Les  distances  sur  les  paralleles  sont  augmentces  dans  le  rapport  de  1'unite  au  cosinus 
de  la  latitude,  et  sur  les  meridiens  elles  sont  diminueos  d'autaut.  Pour  la  carte  du  Canada, 
cette  deformation  atteint  2'07. 

PROJECTION  SUR  LE  CYLINDRE  SKCANT.  —  On  construit  un  cylindre  perpendiculaire 
a  1'equateur  sur  le  parallele  moyen  de  la  carte.  Les  degres  de  latitude  sout  portes  en  vraie 
grandeur  sur  les  generatrices. 

Les  distances  en  longitude  sont  augmentees  d'un  cote  du  parallele  moyen  et  dimi- 
nuees  de  1'autre,  dans  le  rapport  de  : 


COS  I 
>i 

/0  et  /  etant  les  latitudes  du  parallele  moyen  et  de  celui  que  Ton  cousidere.  Ceci  donue 
pour  la  carte  du  Canada  un  agrandissement  de  0'63  d'un  cote  et  une  diminution  de  0'24 
de  1'autre,  soit  une  alteration  totale  de  O'SY. 

Cette  projection  a  ete  employee  pour  la  carte  des  territoires  du  Nord-Ouest  et  de  la 
Colombie  anglaise,  p\sbliee  par  Dawson  freres,  de  Montreal. 

PROJECTION  SUR  UN  CYLINDRE  OBLIQUE.  —  On  determine  le  grand  cercle  de  la  sphere 
qui  divise  le  pays  a  reprSsenter  suivant  sa  plus  graude  longueur  en  deux  parties  a  peu 
pres  egales,  et  sur  ce  grand  cercle,  on  circonscrit  un  cylindre  droit.  On  y  projette  les  me- 
ridieus  et  paralleles  auxiliaires  suivant  1'un  quelconque  des  systemes  cylindriques  equa- 
toriaux,  et  Ton  calcule  leurs  intersections  avec  les  meridiens  et  paralleles  veritables,  puis 
on  joint  les  points  d'intersection. 
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II  serait  possible  de  teuir  compte  exactement  de  1'aplatissement  de  la  terre,  en  cal- 
cnlant  les  rayons  de  courbure  de  1'equateur  et  des  meridiens  auxiliaires  et  portaut  sur 
chacun  d'eux  les  degres  en  vraie  grandeur,  mais  cela  eutrainerait  des  calculs  compliques, 
et  il  est  suffisant  dans  le  cas  qui  nous  occupe  de  prendre  pour  rayon  de  la  terre  la  moyenue 
des  rayons  de  courbure  de  1'equateur  auxiliaire  et  du  meridien  central. 

En  designant  par  /,  la  latitude  de  1'intersection  d'un  meridien  veritable  avec  l'6qua- 
teur  auxiliaire,  it  Tangle  de  ces  deux  lignes,  H  la  difference  en  longitude  du  meridien 
central  a  celui  considere,  /<  la  distance  de  leurs  points  d'intersection  avec  1'equateur  auxi- 
liaire, et  A  la  latitude  de  1'intersection  de  cet  equateur  par  le  meriden  central,  ou  a : 

cot  at  =  sin  0  sin  A 
tang  n  =  tang  6  cos  A 
tang  lt—  tang  X  cos  ft 

Les  coordonnees  z  et  y  de  chaque  point  d'intersection  d'un  cercle  de  latitude  I  avec 
uu  meridien  sont  donnees  par  les  formules  : 

tang  x  =  tang  (I  —  Z,)  cos  a 
sin  y  =  sin  (I  —  £,)  sin  a 

On  pout  construire  les  meridiens  et  paralleles  auxiliaires  en  projection  de  Mercator  ; 
dans  ce  cas  on  aura  line  projection  orthomorphe.  Si  Ton  desire  couserver  les  surfaces,  on 
emploiera  la  projection  Equivalents  de  Lambert. 

Une  petite  carte  du  Canada,  dressee  sur  ce  systeme,  est  actuellement  en  cours  d'ex6cu- 
tion  au  ministcro  de  1'mterieur  ;  les  meridiens  et  paralleles  auxiliaires  out  ete  projetes  sur 
le  rylindre  secant.  Sur  1'equateur  auxiliaire  les  distances  sont  diminuees  de  0'012  et 
augmentees  d'autant  aux  bords  superieurs  et  inferieurs  de  la  carte,  soit  une  alteration 
totalc  dt>  0'024.  Los  surfaces  sont  alterees  dans  la  meme  proportion. 

Ce  systeme  a  I'inconvenient  d'exiger  des  calculs  assez  longs  et  qu'il  faut  recommencer 
toutes  les  ibis  qu'on  change  les  limites  de  la  carte.  Si  au  lieu  de  representer  tout  le 
Canada,  on  ne  vonlait  en  montrer  qu'une  partie,  il  faudrait,  rigoureusement  parlant,  cal- 
culer  uue  nouvelle  projection,  mais  la  deformation  est  si  faible  qu'on  pourra  se  dispenser 
de  le  faire  et  la  projection  generale,  quoique  n'etant  pas  la  meilleure  pour  les  cartes  parti- 
culieres,  sera  cependant  amplement  suffisante  pour  tons  les  besoius  pratiques. 

CONCLUSION 

De  ce  qui  precede  on  pent  conclure  que  la  projection  la  plus  exacte  pour  le  Canada, 
de  toutes  celles  qui  ont  ete  examinees,  est  la  projection  cylindrique  oblique.  On  a  vu  que 
1 'alteration  peut  y  fitre  reduite  a  0'012,  erreur  du  meme  ordre  de  grandeur  que  celle  qui 
est  cansee  par  le  retrait  du  papier  apres  I'impression,  et  par  consequent  uegligeable  dans 
bien  des  cas.  Pour  ceux  que  la  longueur  des  calculs  effraie,  on  peut  recommander  la  pro- 
jection conique  orthomorphe  de  Lambert.  La  construction  en  est  simple,  et  1'alteration 
totale  de  0'046  peut  etre  reduite  a  0'023  en  modifiant  1'echelle.  La  propriete  dont  jouit 
cette  projection  de  conserver  la  similitude  des  surfaces  est  un  avantage  important,  priuci- 
palement  lorsqn'on  sc  propose  de  publier  la  carte  en  feuilles  separees. 

La  projection  polyconique  ne  convient  pas  pour  les  latitudes  felevees,  et  ne  devrait 
jamais  etre  employee  pour  les  cartes  du  Canada. 
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VI. — Supplement  to    "A  Natural  System  in  Mineralogy,  etc." 


By  T.  STEERY  HUNT,  M.A.,  LL.D. 


(Presented  May  27, 1886.) 

§  1.  In  the  Transactions  of  this  Society  for  1885  appears  a  paper  by  the  present  writer 
entitled  "A  Natural  System  in  Mineralogy,  with  a  Classification  of  Native  Silicates." 
(Vol.  III.  Sec.  iii.  pp.  25-93.)  In  printing  that  paper,  a  considerable  number  of  errors 
crept  into  the  tables  of  the  various  tribes  of  silicates  in  the  values  of  P  and  V,  and  some- 
times of  D  also,  together  with  other  errors  in  the  formulas  themselves.  These  tables, 
having  been  revised  with  care,  are  here  reproduced,  with  the  use  of  initial  letters  for  the 
crystalline  systems,  and  other  changes,  which  permit  them  to  be  printed  in  a  more  compact 
form.  In  thus  reprinting  them,  with  the  entire  paper  and  some  additions,  in  the  author's 
"  Mineral  Physiology  and  Physiography  "  (a  volume  now  in  the  press),  certain  comments 
which  originally  appeared  in  the  right-hand  columns  of  these  tables  have  been  incorporated 
with  the  text. 

§  2.  In  further  extension  of  the  principles  of  classification  which  we  have  adopted 
for  the  silicates,  it  should  be  said  that  bismuthic  oxyd  is  to  be  reckoned  with  aluminic, 
chromic,  ferric,  manganic  and  zirconic  oxyds ;  so  that  the  bismuthic  silicates,  eulytite, 
agricolite  and  bismutoferrite  belong  to  the  sub-order  of  the  Persilicates,  and  moreover, 
by  their  chemical  characters,  and  their  volumes,  represent  in  that  sub-order  the  spathoid 
type,  of  which  no  examples  were  known  to  the  writer  at  the  time  of  preparing  the  previous 
paper.  They  thus  find  a  place  in  the  tribe  of  the  Perspathoids,  as  shown  below  in  the 
revised  synoptical  table  of  the  sub-order.  Therein  also  the  stannic  silicate  described  by 
Breithaupt,  in  1847,  by  the  name  of  stannite  may,  perhaps,  find  a  place  among  Perada- 
mautoids.  Its  specific  gravity  of  3.55,  much  below  that  of  a  corresponding  mixture  of 
cassiterite  and  quartz,  leads  to  the  conclusion  that  it  is  really  a  chemical  compound.  The 
name  of  stannite  was  subsequently,  in  1868,  applied  by  Dana  to  tin  pyrites,  the  stannine 
of  Beudant,  but  as  its  application  by  Breithaupt  has  priority,  the  sulphuretted  tin  pyrites 
may  be  called  stannipyrite. 

Zirconio  silicates  are  represented  in  the  third  sub-order  of  silicates  by  the  adaman- 
toid  species,  zircon,  lyncurite,  auerbachite,  and  malacone,  and  in  the  second  sub-order  by 
catapleiite  among  zeolitoids,  and  by  eudialyte,  wohlerite  and  astrophyllite  among  spathoids 
and  phylloids.  It  is,  moreover,  a  question  whether  oerstedite  may  not  be  a  zirconic 
adamantoid  of  this  sub-order. 

§  3.  To  recall  the  atomic  notation  here  used  to  represent  the  quantivalent  ratios  in 
silicates,  we  subjoin  the  tabular  view  giving  the  symbols  employed  and  their  numerical 
values,  hydrogen  being  unity  (h  =  1.00) : — 
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ATOMIC  SYMBOLI 

5  AND  WEIGHTS. 

aq  -    -    -      9.00 

cs      -    -    133.00 

cu  -    -    -    31.65 

fl    -    -    -    18.66 

o     -    -    -      8.00 

gl       -    -       4.50 

ni    -    -         29.00 

mni     -    -    18.50 

s     -    -    -    16.00 

ing     -    -      1200 

zn  -    -    -    32.50 

bi    -    -    -    69.33 

fl     -    -    -    19.00 

ca      -    -      20.00 

ce    -    -    -    47.00 

si    -    -    -      7.00 

cl     -    -    -    35.50 

BT       -    -      43.75 

yt   -    -    -    44.50 

ti    -    -    -    12.50 

li     -    -    -      7.00 

ba      -    -      68.50 

b     -    -    -      3.66 

zr    -    -    -    22.50 

na  -    -    -    23.00 

fe       -    -      28.00 

al    -    -    -      9.00 

th   -    -    -    58.00 

k                    '5">  00 

lun    -    -      ^7  50 

cri  -    -    -    17  T3 

nb  ...    18.80 

The  proposed  classification  of  the  mineral  kingdom,  and  the  place  therein  of  the  sili- 
cates, is  given  in  the  next  table,  in  which  are  seen  the  four  classes  of  Metalline,  Oxydized, 
Haloid  and  Combustible  bodies,  with  their  orders  and  sub-orders,  as  follows  : — 


CLASSES.                                                        ORDERS  AND  SUB-ORDERS. 

I. 

1.  MKTTAI.LATKS:  a.  Metnllometallates  ;  '-.  Spathometallates. 

II. 

1'.  OXYDATES.—  3.  SIUCATHB:  n.  Protosilicatos;  ''.  Protopergilicates  ;  c.  Pereilicates.— 
4.  TlTANATBB.  —  5.  NlOBATES.  —  6.  TANTALATE8.  —  7.  TuNGSTATBS.  —  8.  MOLYB- 
DATES.—  9.  CHROMATES.—  10.  VANADATES.  —  11.  ANTIMOJJATKS.  —  12.  ARSENATHS. 
—1:5.  PHOSPHATES.—  14.  NITRATES.  —  15.  SULPHATES.  —  16.  BORATBS.—  17.  CARBO- 
NATES. —  18.  OXAI.ATES. 

III.             1'J.  HALOIDATKS:  a.  Fluorids  ;  6.  Clilorids;  c.  Bromids;  d.  lodids. 

IV. 

20.  PYRICAUKTATES  :  a.  Carbates;  6.  Carbbydrates. 

In  the  subjoined  list  of  the  tribes  of  the  three  sub-orders  of  the  order  SILICATE  and 
their  respective  species,  some  additions  and  a  few  changes  have  been  made  in  the  latter. 


Si'H-ORi>HR  I.      PROTOSIUCATB. 


M  ll-<  IIIM.I.  II.      PHOTO  I'EKKUUCATK  . .  .  . 


SUB-ORDHR  III.  PBRSII.ICATE. 


Tribe    1.  Hydroprotospatboid  (Pectolitoid). 

Tribe   2.  Protospathoid. 

Tril>e   3.  Protadamantoid. 

Tribe   4.  Protophylloid. 

Tribe   5.  Protocolloid  (Ophitoid). 

Tribe   6.  Hydroprotoperspathoid  (Zeolitoid). 

Tribe    7.  Protoperspathoid. 

Tribe    8.  Protoperadamantoid. 

Tribe   9.  Protoperphylloid. 

Tribe  10.  Protopercolloid  (Pinitoid). 

Tribe  11.  Hydroperspatboid  (Perzeolitoid). 

Tribe  12.  Perepathoid. 

Tribe  13.  Peradamantoid. 

Tribe  14.  Perpbylloid. 

Tribe  15.  Percolloid  (Argilloid). 
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TRIBE  1.  PBCTOLITOID.  Calamino,  Thorite,  Cerite,  Gyrolite,  Friedelite,  Pyrosmalite,  Xonaltito,  Plombierite,  I-'iop- 
tase,  Pectolite,  Datolite,  Apophyllite,  Okenite;  together  with  Villareite,  Matricite,  Picrosmine,  Picrolite, 
and  Chrysotile.  (Table  I.) 

TRIBE  2.  PROTOSPATHOID.  Danalito,  Willemite,  Baitrachite,  Tephroite,  Knebelite,  Gadolinite,  Helvite,  Leucophan- 
ite,  Wollastonite,  Tscheffkinite.  (Table  II.) 

TRIBE  3.  PROTADAMANTOID.  Chondrodite,  Monticellite,  Chrysolite,  Phenacite,  Bertrandite,  A mphibole,  Rhodonite, 
Pyroxene,  Enstatite,  Guarinite,  Titanite,  Danburite.  (Table  III.) 

TRIBE    4.  PROTOPHYLLOID.    Thermophyllite,  Marmolite,  Talc.    (Table  IV.) 

TRIBB  5.  OPHITOID.  Serpentine,  Retinalite,  Deweylite,  Genthite,  Aphrodite,  Cerolite,  Chrysocolla,  Spadaite,  Rens- 
selaerite,  Sepiolite,  Glauconite.  (Table  V.) 

TRIBE  6.  ZEOIJTOID.  Xanthorthite,  Hamelite,  Catapleiite,  the  various  Zeolites;  with  Cancrinite  and  Ittnerite, 
Edingtonite,  Sloanite,  Forestite.  (Table  VI.) 

TRIBB  7.  PROTOPBRSPATHOID.  Melilite,  Eudialyte,  Wohlorite,  Humboldtilite,  Ilvaite,  Gehlenite,  Sarcolite,  Milarite, 
Barylite,  Meionite,  with  Marialite  and  intermediate  Scapolites,  Sodalito,  Nosite,  Hauyne,  Lapis-lazuli, 
Leucite,  Hyalophane,  Orthoclase,  Microclino,  Nephelite,  Paranthite,  Eucryptite,  Anorthite,  Albite  and 
intermediate  Feldspars,  lolite,  Petalite.  (Table  VII.) 

TRIBE  8.  PROTOPERADAMANTOID.  Pargasite,  Keilhauite,  Idocrase,  Glaucophane,  Schorlomite,  Garnet,  jEgirito, 
Allanite,  Beryl,  Euclase,  Prehnite,  Arfvedsonito,  Ardonnite,  Axinito,  Epidoto,  Zoisite,  Jadeite,  Gas- 
taldite, Acmite,  Spodumene,  Sapphirine,  Staurulito;  and  the  Tourmalines,  including  Gjronite,  Schor- 
lite,  Aphrizite,  Indicolite,  Rubellite.  (Table  VIII.) 

TRIBE  9.  PROTOPERPHYLLOID.  Astrophyllite,  Phlogopite,  Pyrosclerite,  Penninite,  Kipidolite,  Prochlorite,  Cronste- 
dite,  Leuchtenbergite,  Venerito,  Corundopliilite,  Biotite,  Voigtite,  Cryophyllite,  Seybertite,  Thuringite, 
Jeflerisite,  Annite,  Willcoxite,  Chluritoid,  Lopidomelane,  Zinnwaklite,  Oellaclierito,  Lepidolite,  Margu- 
rite,  Euphyllite,  Cookeite,  Damourite,  Paragonite,  Muscovite.  (Table  IX.) 

TRIBE  10.  PINITOID.  Jolly te,  Fahlunite,  Esmarkite,  Bravaikite,  Sordavalite,  Hygrophilite,  Finite,  C'ossaite;  with 
Palagonite,  Tachylite,  Pitchstone,  and  Obsidian.  (Table  X.) 

TBIBB  11.  PERZEOLITOID.    No  species  known  except  perhaps  Westanite. 

TRIBE  12.  PEHSPATHOID.  No  species  known  to  represent  this  tribe  except  the  bismuthic  silicates  Eulytite,  Agri- 
colite,  and  Bismutoferrite. 

TRIBE  13.  PERADAMANTOID.  Dumortierite,  Topaz,  Andalusite,  Fibrolite,  Cyanite,  Bucholzite,  Xenolite,  WOrthite, 
Lyncurite,  Malacone,  Zircon,  Auerbachite,  Anthosiderite,  (Table  XL) 

TRIBE  14.  PERPHYLLOID.    Pholerite,  Talcosite,  Kaolinite,  Pyrophyllite.    (Table  XII.) 

TRIBE  15.  AKGIIAOID.  Schrotterite,  Collyrite,  Allopliane,  Samoite,  Halloysite,  Kaolin,  Keramite,  Hisingerite,  \Vol- 
chonskoite,  Montmorillonite,  Chloropal,  Cimolite,  Smectite.  (Table  XIII.) 

$  4.  The  subjoined  tribal  tables  include  the  principal  species  of  each  tribe  (except 
Tribes  11  and  12,  which  are  not  tabulated),  their  atomic  formulas,  so  far  as  determined, 
and  the  values  of  P  and  V,  as  calculated  from  these — P  being  the  unit- weight  or  mean 
weight  of  the  oxyd-unit  in  the  species,  and  V,  the  volume  of  this,  got  by  dividing  P  by 
D  =  the  specific  gravity.  For  the  crystalline  tribes,  the  form  of  the  species,  when  known, 
is  designated  in  these  tables  in  the  right  hand  column,  under  X  ;  initial  letters  being  used 
as  follows  : — I,  Isometric ;  T,  Tetragonal ;  0,  Orthorhombic ;  C,  Clinorhombic  ;  A,  Anorthic 
or  Triclinic  ;  H,  Hexagonal,  and  R,  Rhombohedral. 

§  5.  Prehuite  was  by  Breithaupt  included  in  his  order  Grammties,  and  in  the  order  of 
Zeolites  by  Shephard,  following  whom,  it  was,  by  the  author,  placed  among  Zeolitoids.  It 
is,  however,  shown  by  its  volume,  hardness,  and  chemical  relations,  to  be  an  adamantoid, 
and  has  accordingly  been  transferred,  in  the  revised  tables,  to  the  eighth  tribe.  To  this 
are  now  also  added  glaucophane  and.  gastaldite,  two  aluminous  protopersilicates,  whose 
nearest  relations  are  with  garnet,  epidote  and  jadeite.  The  latter  species,  with  P  =  16'88 
and  D  =  3'32,  gives  V  =  5'08 ;  while  gastaldite,  having  the  same  general  formula,  with 
P  =  17'08  and  D  =  3'04,  gives  V  =  5'61 ;  and  dipyre,  almost  identical  in  formula,  with 

Sec.  III.,  1886.    9. 
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P  =  16'89  and  D  =  2'64,  has  V  =  6'89.    "We  have  thus  presented  three  stages  of  conden- 
sation in  similar  silicates. 

§  6.  In  the  species  of  the  colloid  type — represented  among  the  various  sub-orders  of 

TABLE  I.  —  PECTOLITOIDS. 


SPECIES. 

FORMULA. 

P 

D 

V 

X 

Calamine      .    .     • 

(znj8i,)o,  -r-  Jaq 

24.00 

3.50 

6.87 

O. 

Thorite    .... 

(th,8l,)o,+|aq 

32.62 

5.30 

6.15 

I. 

Cerite  

(cejsiOo.  +  Jaq 

29.80 

4.90 

6.08 

P 

Gyrolite  .... 

(cmsi,)0i-f-l«»q 

18.33 

— 

.... 

P 

Friedelite     .     .     . 

(n)n2sij)o;-(-2aq 

19.14 

3.07 

6.23 

R. 

Pyrosiualite      .     . 

(fo,si,to  +  laq 

21.58 

3.17 

6.80 

H. 

Clirysotile    .    .    . 

(mg3si()o,  -|-  2aq 

15.33 

2.22 

6.98 

P 

Xonallite      .     .     . 

(ca,si,)03  +  inq 

18.53 

2.71 

6.83 

P 

.  .     . 

,           .  -.         i    q 

15.20 

p 

1  loinbicrito       . 
Dioptasu  .... 

(ciiisij)o>  -f-  l:iq 

19.67 

3.34 

5.88 

R. 

Pectolite  .... 

(cHjsi^Oi;  -|-  1  aq 

18.27 

2.78 

6.57 

C. 

Datolite    .... 

(cajsi^)^  -f-laq 

16.00 

2.99 

5.35 

C. 

Apophyllite  .    .     . 

(caisi«)Oi  -j-  2aq 

15.14 

2.35 

6.44 

T. 

Okenite    .... 

(calsi,)o,  +  2aq 

15.14 

2.38 

6.44 

O. 

silicates,  by  the  Ophitoids,  Pinitoids  and  Argilloids,  and  corresponding  to  the  order  Poro- 
dini  and  the  various  porodic  species  of  Breithaupt — are  included,  not  only  pure  colloids 
like  chrysocolla  and  allophane,  but  admixtures  of  colloids  with  crystalloids,  as  in  the  case 

TABLE  II.  —  PBOTOSPATIIOIDS.' 


SPECIES. 

FORMULA. 

P 

D 

V 
\ 

X 

Uanalite.   -    -    - 

(m,8i6)0u  -  (m  =  gl,  fe,  zn)  -  o 

22.15 

3.43 

0.76 

L 

Batrachite.     -    - 

(tr^si^Oj  -  (m  =  catr5mg0.6)  -    - 

19.50 

3.03 

0.43 

O. 

„,    , 

t                 '    \rt 

on  9*; 

419 

,;   ]" 

^mn|8ijjOj 

Knebelite.  -    -    - 

(n^si^Oj  -  (m  =^fe(nmn<).j)  -    - 

25.37 

4.12 

6.  IS 

? 

Gadolinite.     -    - 

(m,si,)o,  -  (m  =gl,  yt,  fc)   -   6 

25.00 

4.20 

0.10 

O. 

Holvite.     -    -    - 

(m18i1)o,-(m  =  gl,mn)-    -    - 

20.10 

3.30 

6.11 

I. 

[«ucophanite.    - 

(m3si1)oI-(m  =  B1Ic«.na)  '   « 

18.05 

2.97 

6.07 

O. 

t             '    \ 

1933 

090 

rt  rt? 

r, 

Tscheffkinite.     - 

(m,8i,)o,-  (m  =  ce,ca,fe)    -  d 

27.00 

4.26 

6.34 

t 

of  partially  devitrified  obsidian  and  pitchstone,  and  of  chalcedony,  a  colloidal  aggregate  of 
quartz  and  opal,  the  latter  a  typical  colloid.     Such   admixtures,  however,  having  the 

1  The  formulas  employed  in  calculating  the  values  of  P  and  V  for  the  following  species  are 

a.  Danalite  —  ( 

b.  Gadolinite  — 

c.  Leucophanite  —  (ca3.0gl;,.unaro8i16.0)or,l). 

d.  Tscheffkinite  —  [Damour]  ce(0.KfeM,ca0.16si1.Mti(r70X),.w. 
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external  characters  of  colloidal  or  porodic  substances,  are  placed  in  the  colloid  tribes ;  to 
which,  in  the  synoptical  tables,  we  have  added  sordavalite  and  hisingerite,  the  latter 
being  regarded  as  a  simple  ferric  silicate,  and  thus  in  the  third  sub-order. 

For  the  colloids  included  under  the  tenth  tribe,  the  very  variable  composition  of  the 
vitreous  products  of  igneous  fusion  has  been  insisted  upon  in  §  103,  104  of  the  previous 
paper.  As  regards  the  limits  of  species  in  these  and  similar  cases,  the  question  which 

TABLE  III.  —  PROTADAMANTOIDS. 


SPECIBB. 

FORMULA. 

P 

D 

V 

X. 

Chondrodite.  -    - 

18.64 

3.20 

5.82 

O. 

Monticellite.  -    - 

(rn^i^o,  -  (m  =  rago-sca^)  -    - 

19.50 

3.25 

6.00 

0. 

Forsterite.      -    - 

17.50 

3.30 

5.30 

0. 

Chrysolite  (1).    - 

(m^)^  -  (m  =  mgo./eo.t    -    - 

18.30 

3.40 

5.38 

O. 

Chrysolite  (2).    - 

(qa1si1)o2  -  (m  =  mg0.bfe0.2    -    - 

19.10 

3.50 

5.45 

O. 

Bertrandita   -    - 

13.22 

2.59 

5.10 

O. 

Phenacite.      -    - 

15.75 

3.00 

4.58 

R. 

Amphibole  (1).   - 

(rn^i^og  -  (m  =  mg0.T5,ca0.25)  - 

17.33 

2.97 

5.88 

C. 

Amphibole  (2).  - 

(mjSi^)o3  -  (m:=  mgg.coiiA.3feo.i)- 

18.00 

3.00 

5.88 

C. 

Rhodonite.     -    - 

°1.83 

3.00 

6.06 

C. 

Pyroxene  (1). 

(m,si2)o3  -  (m  =  ca^mgo.^  -    - 

18.00 

3.27 

5.50 

C. 

Pyroxene  (2).     - 

(n^sijo,  -  (m  =  casing,,.,;)  -    - 

18.00 

3.28 

5.48 

C. 

Pyroxene  (3). 

(m^i.Joj  -  (m  =  cajmg§)    -    - 

17.55 

3.22 

5.45 

C. 

Pyroxene  (4).     - 

(misi2)o3  -  (m  =  caf  mgjfel)    - 

18.C6 

3.41 

5.47 

C. 

Enstatite  (1).      - 

(mjsi2)o3  -  (m  =  mgo./eo.,)  -    - 

17.20 

3.10 

5.54 

O. 

Enstatite  (2).      - 

(m,si,)o3  -  (m  =  mgo./eo.z)  -    - 

17.73 

3.25 

5.45 

0. 

Titanite.     -    -    - 

(ca,si2ti2)o5   

19.80 

3.50 

5.65 

C. 

Guarinite.  -    -    - 

(Caigi2ti2)o5    

19.80 

3.50 

5.65 

T. 

Danburite.     -    - 

,       .  ,   , 

15.37 

3.00 

5.12 

0. 

tWi.  3jo8 

arises  is  similar  to  that  presented  by  the  various  intermediate  feldspars  and  scapolites, 
(which  we  have  elsewhere  discussed),  and  by  the  intermediate  carbou-spars,  and  is  one  in- 
timately connected  with  the  high  molecular  weights  which  must  be  assigned  to  mineral 
species. 

TABLE  IV.  —  PKOTOPHYLLOIDS. 


SPECIES. 

FORMULA. 

P 

D 

V 

X. 

Thennophyllite. 

(mg38i4)o,  +  2aq     - 

15-33 

2-61 

5-87 

? 

Marmolite.     -    - 

(mg3si4)o-  +  2aq     - 

15-33 

2-41 

6-35 

? 

Talc.     -.-- 

(mg,8i10)olt+  laq  - 

15-93 

2-70 

5-90 

O. 

Talc.      -    -    -    - 

(mg3ei9)o12  +  iaq    - 

15-82 

2-60 

6-07 

O. 

§  7.  In  the  chemical  relations  of  the  protoxyds  on  the  one  hand,  and  of  alumina  on 
the  other,  upon  which,  in  our  system,  the  sub-orders  of  silicates  are  based,  a  fundamental 
difference  appears  in  the  fact  that  when  silicated  compounds  of  the  former  undergo  sub- 
aerial  decay — that  is  to  say,  are  decomposed  by  the  action  of  carbonated  atmospheric 
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waters — the  protoxyd  bases  are  liberated  from  combination  with  the  silica,  which  itself  is, 
in  great  part,  like  the  protoxyds,  dissolved.  lu  the  case  of  the  aluminous  double  silicates 
thus  decomposed  (chiefly  feldspars  and  scapolites)  while  the  protoxyd  bases,  with  more 
or  less  silica,  are  in  like  manner  dissolved,  the  alumina  remains  behind  as  a  definite 
hydrous  silicate.  The  zirconia  of  the  few  zirconic  protopersilicates  known,  would,  it  is 
conjectured,  behave  like  alumina ;  and  the  existence  in  nature  of  such  compounds  as  wol- 
chonskoite  and  chloropal  shows  in  chromic  and  ferric  oxyds  (which  are  not  dissolved  by 
carbonated  waters)  a  similar  affinity  for  silica.  The  changes  in  oxydation  of  iron  and  man- 
ganese from  atmospheric  oxygen,  on  the  one  hand,  and  from  certain  organic  matters  on 
the  other,  modify,  in  ways  which  are  well  known,  the  relations  of  these  metals  in  decay- 
ing silicates.  The  titanium  which  may  be  present  in  silicates  thus  decomposing  probably 
separates  as  titanic  dioxyd,  since  in  the  younger  crystalline  schists  it  generally  appears  in 
this  state,  crystallized  as  rutile. 

§  8.  In  the  essay  on  a  Natural  System  in  Mineralogy  to  which  this  is  a  supplement, 
attention  was  called  (§§  29,  81,  65)  to  the  unlike  effects  of  agents  which,  like  chlorhydric 
and  nitric  acids,  combine  with  their  bases,  upon  silicates  of  similar  centesimal  composition. 
As  examples  of  this  were  cited  the  cases  of  meionite  as  compared  with  zoisite,  and  of  wollas- 
tonite  with  amphibole  and  pyroxene.  Illustrations,  moreover,  are  not  wanting  in  the 
similarly  related  species  of  other  orders,  as  in  the  behavior  of  the  different  carbon-spars, 
such  as  calcite,  dolomite  and  magnesite,  with  the  same  acids,  or  of  tridymite  and  quartz  with 


TABLE  V.  —  OPIIITOIDS. 


SPECIES. 

FORMULA. 

P 

D 

V 

Serpentine.    -    - 

(mg38i4)o,  +  2uq 

15-33 

2-65 

6-78 

Retinalite.      -    - 

(mgjsi4)o,  +  2Jaq 

15-00 

2-40 

6-25 

Deweylite.     -    - 

(mg,si,)o6  +  3aq 

14-00 

2-25 

6-32 

Genthite.  -    -    - 

(ni#ij)os  +  3aq 

18-25 

2-40 

7-60 

Aphrodite.     -    - 

(mg^ijfaj  +  5aq 

15-13 

2-21 

6-84 

Cerolite.     -    -    - 

(mg,8ij)oi  +  ljaq 

14-11 

2-30 

6-13 

Chrysocolla.  -    - 

(cu,8i,)o,  +  2aq 

17-68 

2-24 

7-82 

Spadaite.   -    -    - 

mgjsiuJo,,  +  4aq 

15.04 

? 

.... 

Renssclaorite.     - 

(mg,8i,0)o14  +  laq 

15-93 

2-70 

6-90 

Sepiolite.   -    -    - 

(mg,si,)o4  +  laq 

14-80 

? 

.... 

a  solution  of  sodium  carbonate.  The  conclusion  was  then  announced  (§  85)  that  for  species  so 
related  "  the  hardness  and  chemical  indifference  are  inversely  as  the  value  of  V,  or  in  other  words, 
they  increase  with  the  condensation,  the  relative  amount  of  which  in  the  species  compared 
is  shown  by  the  diminution  of  V  ;"  which  is  the  quotient  got  by  dividing  the  combining 
weight  of  the  chemical  unit,  or  unit-weight,  P  by  the  density  or  specific  gravity  D 
(water  =  1.000).  We  were  thus  led  to  insist  upon  the  fundamental  importance  of  specific 
gravity  in  solid  species,  considered  not  in  itself,  but  in  relation  to  the  mean  unit-weight. 
This,  which  was  assumed  for  Silicates  and  for  Oxydates — as  that  of  the  compound  of  eight 
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parts  of  oxygen   (or  its  equivalent)  with  hydrogen,  silicon,  boron,  aluminium,  sodium  or 
other  metal — is  readily  calculated  from  the  empirical  formula  of  the  species. 

§  9.  Attention  has,  moreover,  been  called,  in  an  essay  entitled  "The  Genetic  History 
of  Crystalline  Rocks,"  presented  to  the  Royal  Society  of  Canada  at  the  present  meeting  (May, 
1886)  to  the  indifference  of  certain  silicates  to  fluorhydric  acid,  which,  as  is  well  known, 
attacks  many  such  compounds,  and  combines  not  only  with  the  contained  bases  but  with 
the  silica  itself.  It  was  therein  noticed  that,  as  shown  by  different  observers,  zircon, 
staurolite,  amphibole,  pyroxene  and  chrysolite,  resist  more  or  less  completely  the  action  of 
this  solvent,  so  that,  as  Fouque  and  others  have  found,  these  silicates  may  be  separated 
from  feldspars,  and  from  vitreous  colloid  or  porodic  silicates  like  obsidian— all  of  which 
are  readily  dissolved  by  fluorhydric  acid. 

TABLE  VI.  —  ZEOLITOIDS. 


SPECIES. 

FORMULA. 

P 

D 

V 

X 

Xanthorthite.- 
Hamelite.  -    - 
Catapleiite.    - 
Cancrinite.     - 
Thomsonite.  - 
Gismondite.  - 
Natrolite.  -    - 
Scolecite.   -    - 
Mesolite.   -    - 
Levynite.  -    - 
Pollucite.  -    - 
Analcite.    -    - 
Eudnophite.  - 
Laumontite.  - 
Herschelite.  • 
Phillipsite.     - 
Chabazite. 
Gmelinite. 
Faujasite.  -    - 
Hypostilbite  - 
Harmotome.  - 
Epistilbite.     - 
Brewsterite.  - 
Stilbite.     -   - 
Heulandito.   - 
Kdingtonitc.  - 
Sloanita.    -    - 
Forestite.  -    - 

(mialisij)o»  +  2aq-(m=ce,  fe)  -    -    - 
(m1al2si3)o(I  +  laq  -  (m  =  mg,  fe,  na) 

18.09 

13.58 
14.38 
15.83 
15.08 
15.15 
14.04 
21.46 
15.71 
15.71 
14.68 
14.76 
14.41 
14.05 
14.11 
13.45 
14.10 
16.73 
14.47 
15.27 
14.23 
14.47 
17.84 
15.31 
14.56 

2.90 

2.80 
2.42 
2.38 
2.20 
2.25 
2.40 
2.40 
2.16 
2.90 
2.29 
2.37 
2.30 
2.06 
2.20 
2.19 
2.17 
1.92 
2.20 
2.45 
2.25 
2.4& 
2.20 
2.20 
2.71 
2.44 
2.40 

G.4G 

6.54 
6.3C 
7.03 
6.28 
6.31 
6.77 
7.40 
6.86 
6.92 
6.38 
7.16 
6.55 
6.41 
6.50 
7.00 
6.40 
6.82 
6.43 
6.23 
6.46 
6.58 
6.58 
6.27 
6.06 

c. 
? 
II. 

H. 

0. 

o. 
o. 
c. 
c. 

R. 
I. 
I. 
O. 

c. 
o. 

0. 
R. 
R. 
I. 
? 
0. 

o. 
c. 
o. 
c. 

T. 
O. 
0. 

(m1zr2si6)o9  +  2aq  ------- 

(na6al18si27)o51+3c1ca103+4Jaq    -    - 
(m,al3si1)o8  +  2Jaq-  (m  =  cajna3)    - 

(ca1al3si4.50)o8.50  +  4Jaq    -    -    -    -    - 

(ca^^si^OiD  +  3aq  ------- 
(m^si^o,,,  +  3aq-(m  =  ra§naJ)    - 

(n^aljSi^o,,  +  laq  -  (m  =  cs3naj)    - 

(na1al3si8)ola  +  2aq  ------- 

(naial3si8)ou  +  2aq      ------ 

(n^alggi^o,,  +  5aq  -  (m  =»=  nail  ki)  -    - 
(m^ljSi^Ou  +  5aq  -  (m  =cajina§)    - 

(m1al,si8)oI>  +Caq  -  (m=  cajnaj)     - 
(m^l  3819)0,5  -1-  9aq  -  (m  =  najcaj)   - 

(mlal3si10)oH  +5aq  -  (m=ba-?0naT1,T) 

(mjal^i^Ou  +  5aq  -  (m  =  srjnaj)    - 

(caja^ijjjOu+Caq     ------ 

(ca^ljsijjojj  +  3aq      ------ 

Meanwhile,  Mr.  J.  B.  Mackintosh,  of  the  School  of  Mines,  Columbia  College,  New 
York,  having  tried  this  acid  to  distinguish  between  certain  gems,  called  my  attention  in 
April,  1886,  to  the  fact  that  garnet  was  unattacked  by  it,  an  indifference  ascribed  by  me  to 
the  great  condensation  of  this  silicate,  which  is  near  that  of  the  adamantoids  already  men- 
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tioned.  I  then  suggested,  in  order  to  test  the  correctness  of  this  view,  comparisons  between 
the  adamantoids,  epidote  and  spodumeue,  on  the  one  hand,  and  the  spathoids,  iolite  and 
petalite,  on  the  other ;  predicting  that  these  latter  would,  like  the  feldspars,  be  attacked, 
and  the  former  would  resist  the  action  of  fluorhydric  acid.  The  correctness  of  this  prevision 
was  confirmed  by  the  results  of  Mr.  Mackintosh's  experiments,  communicated  to  me  April 

TABLE  VII.  —  PROTOPKRSPATHOIDS. 


SPECIES. 

FOKMUI.A. 

P 

D 

V 

X 

Melilite.     -    - 
Endialyte. 
Wohlorite-  -    - 
Humboldtilito. 
Ilvaite.  -    -    - 
Gehlonite.  -    - 
Sarcolite    -    - 
Milarito.     -    - 
Barylite.    -    - 
Meionito.   -    - 
Wernerito. 
Ekeborgite.    - 
Mizzonite. 
Dipyre.  -    -    - 
Marialite.  -    - 
Scxlalito.     -    - 
Nosite.  -    -    - 
Hanyno.    -    - 
Lapis  lazuli.   - 
Louche.      -    - 
Hyalophane.  - 
Orthoclasc.     - 
Microcline.     - 
Nopholito.  -    - 
Paranthite.    - 
Eucryptite.     - 
Anorthite.  -    - 
Barsowito. 
Labradorite.  - 
Andesito.  -    - 
Oligoclase. 
Albite.  -    -    - 
Iolite.    -    -    - 
Petalito.    -    - 

(ca,m,8ij)o,  -  (m=aljfij)    -    - 
(m.zTjSiuJo,,  -  (m=na1.ica1.5fei.0) 

20.40 
20.30 

10.30 
22.83 
19.83 
18.75 
16.88 
25.75 
17.80 
17.41 
17.42 
17.20 
10.89 
16.43 
19.88 
20.28 
21.60 

S.10 
3.00 
3.41 
2.90 
3.71 
3.06 
2.93 
2.59 
4.03 
2.74 
2.70 
2.74 
2.02 
2.64 
2.57 
2.30 
2.40 
2.50 
2.45 
2.56 
2.80 
2.54 
2.54 
2.00 
2.75 
2.07 
2.7o 
2.73 
2.70 
2.68 
2.05 
2.62 
2.67 
2.42 

6.60 
6.76 

6.65 
6.15 
0.48 
6.40 
6.51 
6.38 
6.49 
6.44 
6.32 
6.56 
0.39 
0.39 
8.28 
8.25 
8.04 

7.09 
0.92 
6.83 
0.83 
0.60 
0.31 
5.93 
0.32 
0.27 
6.28 
6.23 
6.27 
0.24 
6.20 
6.33 

T. 
R. 
C. 
T. 
O. 
T. 
T. 
O. 
? 
T. 
T. 
T. 
T. 
T. 
T. 
I. 
I. 
I. 
I 
I. 
C. 
C. 
A. 
II. 
T. 
H. 
A. 
? 
A. 
A. 
A. 
A. 
H. 
C. 

(ca&ljAJOit  ------- 

(m3fijsi5)o10  -  (m  =  fo§cai)  -    - 
(ca1.0m1.0si1.s)0j.j  -  (m  =  alpj) 

(ca^liSijjOj   -    
(ni,al|8is)o,0  -  (m  =  cao-s^o-j)     • 

(ba,al3si7)o,,       
(ca,alXj)°w  

(ni,al,j8i1(;)Oj,  ------- 

(n^algSi^Oji  ------- 

(ra(alj8ial)Oj4  ------ 
(m4al9si7()o3,  • 

(iiital.jSi^o,,  
(na1al,Jsi1,K,cl,  
(na1al]8i4)o1!  +  Jna,8,o4     -    • 
(na,al.Jsi1K  +  5'iaiS,o,     -    -    - 

(k^ljSijiO,,  ------- 

in,aljBi8)o,,  -  (m—bajkj)   -    - 
(k,al,si,j)o,ii  ------- 
ikjU^siuK.)  
(na.al^si^.^o,.!    

18.16 
19.39 
17.37 
17.37 
17.58 
17.37 
15.75 
17.37 
17.11 
16.97 
10.70 
16.63 
16.37 
16.81 
15.32 

(H.aljSi.K     
(oa^ljSi.K   

(ca,alj8i;,)o9   ------- 
(ra1al3si8)o,0-(m  =  ca3rai)     - 
(m^ljsi^o,,  -  (m  =  ca}nai)     - 
(in,al,8i,)o,}  -  (m  =  na^caj)     - 

(m,al^it)o,  -  (m  =-  mgifej)      - 

Mi  ol  mi     \f\ 

9th,  since  which  time  he  has  greatly  extended  his  enquiries  in  this  direction.  He  finds  that 
while  not  only  the  pectolitoids  and  the  zeolitoids,  but  various  spathoids,  such  as  wollas- 
tonite,  the  feldspars  and  scapolites,  as  well  as  iolite  and  petalite  (together  with  titauite, 
jefierisite  and  protovermiculite)  are  more  or  less  readily  corroded  by  the  fluorhydric  acid, 
the  adamaiitoids,  pyroxene  (diopsidc)  enstatite,  dauburite,  garnet,  epidote,  zoisite,  axinite, 
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beryl,  spodumeue,  black  tourmaline,  andalusite,  topaz  and  cyanite,  as  well  as  various 
phylloids,  including  talc,  muscovite,  lepidolite,  margarite,  phogopite,  and  ripidolite,  are 
not  attacked  by  this  reagent.  It  may  be  added  that  datolite,  which  in  the  tables  we  have 
placed  among  Pectolitoids,  appears,  from  its  great  condensation  and  its  comparative  indif- 
ference to  the  action  of  fluorhydric  acid,  to  belong  to  the  Protadamantoids. 

§  10.  Pursuing  farther  this  interesting  path  of  investigation,  Mr.  Mackintosh  has, 
at  my  suggestion,  determined  the  relative  rate  of  attack,  by  experiments  on  equal  weights 
of  various  native  silicates  reduced  to  grains  of  uniform  size  and  exposed  to  the  action  of 

TABLE  VIII.  —  PKOTOPERADAMANTOIDS. 


SPECIES. 

FOUMULA. 

P 

D 

V 

X 

I'argasite.  - 
Keflbauite. 
Scljorlomite. 
Idocrase.   - 
Garnet 
Allanito.    - 
^Egirite.     - 
Beryl.    -    - 
Euclase.     - 
Arfvedsonite. 
Ardennite. 
Axinite.     - 
Epidote.     - 
Zoisite.  -    - 
Jadoite. 
Gastaldite. 
Glaucophane. 
Prelmite.    - 
Actnite. 
Spodumene. 
Sapphirine. 
Staurolite. 
Coronite.   - 
Schorlite.  - 
Apbrizite.  - 
Indicolite. 
Rubellite.  - 

(m2al.,si3)o6  -  (in  ^  KHyjcag^)  • 

17.00 

21.41 
19.30 
18.75 
21.67 
11).  72 
14.92 
14.50 
19.20 

18.11 
18.38 
17.83 
16.88 
17.08 
17.57 
16.00 
19.50 
15.53 
17.16 
18.45 
10.30 
16.68 
17.24 
10.42 
10.06 

3.05 
3.72 
3.80 
3.40 
3.50 
4.00 
3.58 
2.70 
3.10 
8.59 
3.62 
3.27 
3.40 
3.35 
3.32 
3.04 
3.12 
2.95 
3.53 
3.18 
3.48 
3.75 
3.05 
3.10 
3.20 
3.08 
3.00 

5.79 

5.63 

5.67 
5.37 
5.42 
5.50 
5.52 
4.C7 
5.33 

5.53 
5.40 
5.32 
5.08 
5.61 
5.63 
5.64 
5.52 
4.88 
4.90 
4.92 
5.36 
5.38 
5.38 
5.33 
5.35 

c. 
c. 
? 

T. 
I. 
C. 

c. 

H. 

C. 

c. 
o. 

A. 

C. 

o. 
? 
c. 
c. 

0. 

c. 
c. 
o. 
o. 

R. 
R. 
R. 
R. 
R. 

(cajaljSi  j)o10  ------- 
(ca^sijK    
(n^al.si^Oi  -  (m  =  cojcaji'ej) 
(m3fi,,si,2)o13  -  (tu,,  =  najcajfe,) 

(bo3alasiI2)o18      ------ 

(mjfijsi10)o15  -  (m2  =  na^-a,)     - 
(mn2al38i1)o9+  laq     -    -    -    - 
(caim:8i3.,,bo0.5)o,  -  (m2=aljflii) 
(ca^sijjcyfjaq  -  (m2=-=a]*iiii) 

(ca,al2si3)o6  ------- 

(m2fi4si12)ols-(in2  =  na1.5fe0.5)  - 

(liial4si10)Oi5  ------- 

(mg,alt8ij)o6  ------- 
(fe1alisi2.5)o7.5  +  jaq    -    -    -    - 

(01^13815)09   ------- 

(m^si^On  

(]H1alfiBi>)o15  ------- 

(niiaLjSi^Ojj  ------- 

(n>i»lu*'i5)°»8     

an  excess  of  dilute  fluorhydric  acid.  This,  with  a  strength  of  nine  per  cent.,  was  found  to 
dissolve  in  one  hour's  time,  of  100.00  parts  of  albite,  23.00  parts ;  of  petalite,  28.97 ;  of  iolite, 
47.34 ;  of  orthoclase  43.45  ;  and  of  leucite  66.30  parts  ;  while  of  chrysolite  but  5.40,  and  of 
quartz  but  1.56  parts  were  dissolved.  Of  opal,  under  similar  conditions,  77.68,  and  of  a 
yellowish  noble  serpentine  (specific  gravity  =  2.532)  80.67  parts  were  dissolved,  showing 
a  great  susceptibility  of  these  colloid  or  porodic  species  to  the  action  of  the  acid 
solvent.  Labradorite  and  oligoclase  are,  like  the  other  feldspars,  readily  attacked,  but  the 
separation  of  an  insoluble  calcium-fluorid  was  found  to  be  a  disturbing  factor  in  quantita- 
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live  experiments  upon  these  and  other  soluble  lime-holding  silicates.  The  influence  of 
other  bases,  and  the  varying  proportions  of  these  will,  probably,  on  farther  investigation, 
be  found  of  significance.  Instead  of  a  constant  quantity  of  the  various  silicates  compared, 
this  might  be  varied  with  the  unit-weights  of  the  several  species,  which,  are,  for  example, 
for  albite,  16.37;  for  orthoclase,  17.37;  and  for  leucite,  18.16. 


TABLE  IX.  —  PROTOPERPHYLLOIDS. 


SPECIES. 

FORMULA. 

F 

U 

V 

X 

Astrophyllite.     - 

.  . 

.  .  • 

3.82 

•  .  . 

0. 

in  m  ,HIIO)O,,  - 

Phlogopite.     -    - 

(m,al^i,)o1,-(m,-=mgj.jk0.5)    -    - 

18.12 

2.85 

9  ""  1 

6.35 

O. 

Pyrosclerite.  -    - 
Penninite.      -    - 

(mg^.X.K.  +  Saq    

15.40 

I  *\  <lfl 

Z.  i  4 

2.67 

O  >T/I 

5.76 

5fjr\ 

• 

R 

Ripidolito.      -    - 
Proclilorite.    -    - 

13.00 

17.72 

-.  «' 

2.06 

•  *" 
5.98 

H. 

Leuchte.nlx.Tgite. 

(mg,.5al3.08ii.0)o,.;.6  +  3jaq-    -    -    - 

15.46 

2.65 

5.83 

H. 

« 

10  84 

y 

Oorundophilite.  - 

(mja^si^Ou'l-Sjaq  -  (m,  =  rng3fe,) 

15.20 

2.90 

5.21 

C. 

Biotito.  -    -    -    - 

(mim1sie)o16-(m,=cmg3.,,k0.i)    -    - 

18.18 

3.00 

6.06 

H. 

Voigtite.     -    -    - 

(m,m4si8)o,,-<-  4aq  -  (m,  =  mg/e,)  - 

10.48 

2.91 

5.66 

? 

(Yyopliyllite. 

(m3al48iu)o,i  -  (m,  —  i  feikilli)     -    - 

17.00 

2.91 

6.15 

O. 

Seybortile.      -    - 

(mcaljSi^o.jo-l-  Jaq  -  (m,=«=  mg,ca;)  - 

17.97 

3.15 

5.70 

0. 

Thuringito.     -    - 

(fo6m,Jsi,)o2,  +  Caq  -  (m,  «=  al6fij) 

19.50 

3.19 

6.13 

? 

•Tofferisitc.  -    -    - 

(mg6m^ili)oM  +  "Juq  -  (m  =  al0fij)  - 

14.92 

2.30 

6.50 

O. 

Annito.  -    -    -    - 

(m,Tn128i1B)Oj,  -(in»  =  fo,k,)  -    -    - 

20.84 

3.17 

6.57 

? 

.,,... 

1        1     '    ^o    +  °ftn  -  I  m   m  »  nn  1 

10.70 

y 

\*  iiicoxiie-     -    — 
Chloritoid.      -    - 

(m^a  uS  10)  „     *  q  -       ,  —     gi     , 

18.00 

3.55 

5.07 

0. 

Lepidomelane.    - 

,                               ;     v 

3.00 

H. 

(,nij?rtj8  4/^u 

Xinnwaldite.  -    - 

(uiialasig^o  -  (m  =  ko-^li^)  -    -    - 

17.20 

S.OO 

5.73 

O. 

Oellacherite.   -    - 

(m^si^o  +laq-  (IP  -kibajmgi) 

17.33 

2.99 

5.79 

? 

Lepidolite.      -    - 

(ml.0al4.isi8.0)o13.5  •  (m  =«  k^lioO     - 

10.85 

3.00 

5.61 

O. 

Margarite.      -    - 

r       i    •  \      a.! 

16.58 

2.99 

5.54 

O. 

Euphyllite.     -    - 

(iiJiiilhSiu^OiK  "  (in  ^=  ^o'j3^^o-6*)    "    " 

17.07 

3.00 

5.69 

? 

Cookeite.    -    -    - 

(n^al^joa,  +5jaq  -  (nusli^nk^s) 

14.80 

2.70 

5.48 

? 

Xf 

,.     i    •  \ 

17.75 

3.12 

5.68 

O. 

.Muscovite.     -    - 
Muscovite.      -    - 

,,l&,    °u  ,0 

16.77 

5.88 

O. 

Muscovite.     -    - 

(k  jiiLjsi  12  )oa      ».»»..-- 

17.27 

... 

O. 

Daniourite.    -    - 

l&H 

2.78 

5.94 

O. 

Muscovite.      -    - 

(ke.jaVoSi^JOu.j  

16.80 

.  .  . 

... 

O. 

Muscovite.      -    - 

(  K0.jftlfj.QS  l^o  )O]  j.j  "r  M&q         ~      •      •      • 

15.91 

2.75 

5.78 

0. 

§  11.  Recent  experiments  with  quartz  crystals  and  sections  of  crystals  show  that 
while  the  crystalline  planes  are  not  visibly  attacked  by  a  strong  acid  of  54  per  cent.,  cut 
and  polished  surfaces  are  corroded,  their  loss  of  weight  in  an  hour's  time  amounting  in 
some  experiments  to  five  and  six  milligrams  for  the  square  centimetre  of  surface.  The 
whole  subject  of  the  action  of  fluorhydric  acid  on-  mineral  species,  now  under  investiga- 
tion, promises,  in  the  hands  of  Mr.  Mackintosh,  who  is  both  a  skillful  chemist1  and  a 


A  brief  preliminary  statement  of  his  observations  appears  from  the  pen  of  Mr.  Mackintosh  (now  of  L«liigh 
fniversity,  liethlehem,  Pennsylvania)  in  the  School  of  Mines  Quarterly  for  July,  1886,  p.  364. 
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mineralogist,  to  yield  very  important  results  for  the  science  of  mineralogy.  His  experi- 
ments appear,  as  will  be  seen,  to  show  close  relations  between  this  solvent  action  of  the 
acid  and  the  condensation  or  atomic  volume  of  the  species,  as  calculated  in  the  accom- 
panying tables  of  the  various  tribes  of  silicates. 

TAHLE  X.  —  PINITOIDS. 


SPECIKS. 

FORMULA. 

p 

U 

V 

Jollyte.-    -    - 
Fahlunite.-    - 
Esmarkite.     - 
Bravaisite. 
Hygrophilite. 
Finite.  -'  -    - 
Cossaite.    -    - 

(nv-ilXK  +  2aq  -  (m  =  fco.,mgo.,) 
(in,aljsi3)o8  +  laq-(ra  =  fejmg3)- 

15.75 

le.oa 

15.3'J 
15.82 
10.33 
16.25 
15.91 

2.61 
2.70 

6.03 
5.93 

... 

(Ki&ispitjou  T  0*4 

2.80 
2.89 

5.08 
5.50 

IKialaSiigjOH  r,5aq  - 

§  12.  It  is  not  enough  to  have  arranged  mineral  species  in  orders  and  tribes.  It  is 
evident  that  there  are  relations  between  certain  species  in  any  given  tribe  which  serve 
to  bring  them  together  into  families  and  genera,  but  which,  with  our  present  trivial  nom- 
enclature, can  be  but  very  imperfectly  indicated.  The  various  tourmalines,  with  different 
quantivalent  ratios,  will  constitute,  at  least,  one  genus,  with  several  species  ;  and  the 
great  tribe  of  the  Protoperphylloids  includes  many  genera  and  more  than  one  family.  In 

TABLE  XI.  —  PKRADAMANTOIDS. 


SPECIES. 

FORMULA. 

P 

D 

V 

X 

Dumortierite. 

(al2si,)o3  -    - 

16-33 

• 

3-36 

4-86 

C. 

Andalusite.    -    - 

(a!3si2)o5    -    - 

16-20 

3  35 

4-83 

0. 

Fibrolite.  -    -    - 

(al3si2)o5   -    - 

16-20 

3-35 

4-83 

C. 

Topaz.   -    -    -    - 

(aljSijtofl,    - 

18-40 

3-C5 

5-04 

O. 

Cyanite.     -    -    - 

(al3si.,)o5   -    - 

16-20 

3-66 

4-42 

A. 
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17-21 
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? 

the  Protoperspathoid  tribe,  the  large  family  of  the  feldspathides  takes  in  several  genera, 
one  of . them  the  true  feldspars,  embracing  the  albite-anorthite  series,  and  perhaps  paran- 
thite  and  iolite  ;  and  another,  the  adularia  series,  with  a  less  condensation,  comprehending 
orthoclase,  microcliue  and  hyalophane.  In  this  same  tribe,  besides  the  scapolite  genus, 
which  takes  in  the  meionite-marialite  series,  is  a  group  of  related  species,  including 
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melilite,  humboldtilite,  gehleuite,  Barcolite,  milarite  and  barylite,  which  may  well  con- 
stitute a  cognate  genus.  It  is  only  by  a  binominal  nomenclature,  such  as  is  employed  in 
other  departments  of  natural  history,  and  has  been  so  often  essayed  in  mineralogy,  that 
generic  and  specific  relations,  like  those  just  pointed  out,  can  be  properly  indicated. 
Such  a  nomenclature,  in  the  Latin  language,  in  connection  with  the  system  of  classifica- 
tion proposed  in  this,  and  in  the  paper  to  which  it  is  a  supplement,  would,  it  is  believed, 
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FORMULA. 

P 
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Pholeritc      .     .     . 

(illjSi.,)o4-f  2:iq     .      .      . 

14.25 

2.51 

5.67 

o. 
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C.13 

? 

Kaolinitc      .     .     . 

(:il:1si,)o..-|--'.-iq    .     .     . 
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5.44 

o. 

Pyrophyllitc     .     . 

(al.-sijo;  -f  f:iq    .     .     . 
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2.80 

6.35 

o. 

Pyrophyllite     .    . 

(nl-si^o,  -j-  §aq    .     .     . 

15.00 

2.92 

6.13 

0. 

give  to  mineralogy  a  form  and  a  completeness,  the  want  of  which  has  been  a  great 
hindrance  to  its  study.  The  preparation  of  such  a  nomenclature  by  the  present  writer  is 
now  well  advanced. 

§  13.  "We  have  sought,  in  the  essay  on  "  A  Natural  System  in  Mineralogy,"  and  in  the 
earlier  papers  cited  therein,  to  lay  the  basis  of  such  a  system  by  showing  how  the  differ- 
ences in  hardness  and  in  specific  gravity  of  mineral  species — the  first  data  in  the  natural- 
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Halloysite.     -    - 
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15.33 
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1X00 

2.04 

6.37 

Cliloropal.  -    -    - 

(n,tsi2)o3  +  ljaq      - 

15.51 

2.10 

7.38 

Cimolite.    -    -    - 

(aljSisK  +  laq-    - 

14.20 

2.30 

6.17 

Smectite.    -    -    - 

(al,8i4)o6  +  4aq-    - 

12.55 

2.10 

6.07 

history  method  of  Werner,  Mohs  and  Jameson— are  intimately  connected  with  and 
dependent  upon  greater  or  less  complexity  of  chemical  constitution.  The  arbitrary  and 
imperfect  chemical  method  of  Berzelius  and  his  modern  followers  is  thus  superseded,  and  a 
new  chemistry  is  made  the  foundation  of  a  natural  system  of  mineralogy,  in  which  the 
natural-historical  and  the  chemical  methods  are  united  and  harmonized.  The  crystallo- 
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graphic  mineralogists  have  assigned  to  crystalline  individualization,  which  is  but  an 
accident  of  certain  mineral  species,  a  disproportionate  importance,  and  a  significance 
which  has  often  been  misleading.  Systematic  mineralogy  includes  all  inorganic  matters, 
whether  gases,  liquids  or  solids,  and  these  latter,  whether  individualized  as  crystals  or 
existing  in  the  colloidal  or  porodic  state. 

§  14.  The  genesis  of  the  various  mineral  species  of  the  earth's  crust  has  been  effected 
by  continuous  dynamic  and  chemic  agencies  working  through  successive  ages,  and  has 
determined  the  differences  met  with  in  the  successive  groups  of  ueptuuian  rocks,  with  their 
gradations  in  character,  from  the  ante-gncissic  granite  down  to  the  youngest  crystalline 
schists  and  the  detrital  sediments  of  still  later  ages.  The  same  is  true  of  the  plutonic 
rocks  of  different  periods,  and  the  laws  which  have  regulated  this  terrestrial  process  are, 
as  we  have  elsewhere  endeavoured  to  show,  not  less  certain  and  definite  than  those  of 
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1.  PBCTOLITOID. 

T=7'O—  5'3 
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»      J 
1     I 

1    11 

1    li 
1      2 
1    2} 
1    2i 
1  :  3 
1:3} 
1  :  4 
1  :  7 

Chondrodite. 

<  Monticcllitc.  Chrysolite. 
t     1'hcnaciie.  BertraDtlito. 

Serpentine.  Rotinalitc. 

Dcweylite.  Geiithitc. 

(  Ai'bn»r.tc.    Ccroliie. 
(     Chrj-socolla. 

Ppadaitc. 
Kcnssclacrite. 
Sepiolite.  Olauconite. 

Calaminc.  Thorite.  Cerite.  - 

JWillcmite.  Kncbolitc.  f.afrrichite.  i 
<     Teptiroitc.  Gadolinite.  llelvite.  ) 

j  Qyrolitc.  Friedelite.             ) 
1     Pyrosmalitc.  -    -    -    -      i 

<  Xonaltile.    Plombioritc.      j 
t    Dioptase  ------$ 

Wollastonite.    Tjchcffkinitc.  -    -    - 

.    - 

(  Amphibole.  Rhodonito.       j 
(     1'yroxene.  Enstatite.  -     5 

Datolite. 

Guarinitc.   Titunito. 
Danburite. 

4.    I'ROTOI'HYLLOin. 

Thoruiophyllito  (»  :4). 
Talo  (3:5). 
Ta!o  (2  :  6). 

astronomical  and  of  biological  evolution.  The  changes  seen  in  comparing  alike  the 
neptunian  and  the  plutonic  rocks  of  succeeding  geological  periods,  mark  the  steps  in  the 
mineralogical  evolution  of  the  primeval  globe.  The  differentiation  of  the  first  anhydrous 
mass  through  crystallization  and  eliquation,  the  subsequent  intervention  of  permeating 
waters,  the  continuous  processes  of  solution,  deposition  and  segregation,  the  intervention 
of  atmospheric  decay,  and  of  the  products  of  subaerial  action,  alike  upon  plutonic  and 
crenitic  rocks,  and  upon  the  ocean's  waters,  are  all  factors  in  this  great  mineralogical 
evolution. 

§  15.  The  mineralogical  differences  in  the  various  groups  of  neptunian  rocks,  as  I 
wrote  hi  1818,  "  are  not  the  result  of  subsequent  and  unlike  changes  which  one  and  the 
same  uncrystalline  palaeozoic  series  has  suffered  in  different  geographical  areas,  but  on 
the  contrary  belong  to  successive  periods  in  palaeozoic  or  eozoic  times.  The  great  divisions 
of  the  latter present,  in  ascending  order,  a  progressive  change  in  mineral  characters, 
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the  nature  of  which  has  been  shown  ; thus  constituting  a  veritable  passage  in  time 

from  the  granitoid  gneiss  at  the  base  of  the  Laurentian,  through  the  intermediate  Huro- 
nian  and  Montalban  divisions,  to  the  less  markedly  crystalline  schists  of  the  Taeonian." ' 
While  rejecting,  in  these  terms,  the  notion  of  the  common  paheozoic  age  of  the  various 
and  dissimilar  groups  of  crystalline  stratified  rocks  in  north-eastern  America,  still  main- 
tained by  some  partisans  of  the  Huttonian  dogma  (one  of  whom  speaks  of  them  as  repre- 
senting "  grades  in  metamorphism  "),  it  must  not  be  forgotten  that  the  genesis,  by  differ- 
ent  chemical  processes,  of  certain  silicates  has  been  continued  under  various  conditions, 
through  palaeozoic  and  more  recent  times  to  our  own.  This  is  seen,  not  only  in  the  gene- 
ration of  pectolitic  and  zeolitic  silicates  in  the  channels  of  thermal  springs,  in  the  deep-sea 
ooze,  and  in  basic  eruptive  rocks  of  later  as  well  as  earlier  periods,  but  in  the  zeolitoid  sili- 
cates, like  hamelite,  which  I  have  described  as  injecting  palaeozoic  crinoids  and  mollusks  ; 
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....    .    -.--j, 

.  1 

H 

in  the  glauconite  and  related  species  formed  from  the  Cambrian  period  down  to  the  present 
day ;  in  the  deposition  of  serpentine  in  Silurian  strata ;  and  in  the  sepiolite  beds  of  the  ter- 
tiary period — the  results  of  processes  in  which  solutions  like  those  which  have  given  rise 
to  the  crystalline  pectolitoids  and  zeolitoids  are  supposed  to  have  intervened 2 

§  16.  Neither  is  the  fact  to  be  overlooked  that  local  changes,  probably  through  the 
intervention  of  thermal  waters,  and  sometimes,  though  not  always,  visibly  connected 
with  the  intrusion  of  plutonic  rocks,  have  (as  first  pointed  by  me  in  1869')  effected  alike 

'  Hunt's  An.ii-  Rocks,  p.  253. 

'See  on  the  Serpentines  of  Syracuse,  New  Yoik,  Trans.  Roy.  Soc.  Can.,  Vol.  i.  Sec.  iii.  §§  27-35;  also  the 
Genetic  History  of  Crystalline  Rocks,  /Wrf.,  Vol.  iv.  Soc.  iii.  $§  1-13. 

'The  Chemistry  of  the  Earth ;  Report  of  Smithsonian  Institution,  1869.  Also  Chem.  and  GeoL  Essays,  p.  306, 
and  the  Origin  of  Crystalline  Rocks,  Trans.  Roy.  Soc.  Can.,  VoL  ii.  Sec.  iii.  §&  114-116. 
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the  crystalline  rearrangement  of  previously-formed  detrital  silicates,  and  the  production 
of  new  ones,  by  "the  chemical  union  of  heterogeneous  elements"  present  in  the  sedi- 
ments— processes  in  either  case  resulting  in  the  "local  development  of  crystalline  sili- 
cates in  the  texture  of  clastic  rocks."  By  all  of  these  methods,  crystalline  species  such  as 
quartz,  hematite,  amphibole,  feldspars,  garnet,  epidote  and  various  micas,  as  well  as  ser- 
pentine, glauconite  and  sepiolite,  appear  occasionally  in  sedimentary  strata,  alike  of  palaeo- 
zoic and  of  more  recent  times.  The  occurrence  of  these,  and  of  other  species,  under  such 
conditions  has  helped  to  sustain  the  arguments  of  those  who  imagine  a  very  different 
action  from  these,  resulting  in  the  complete  transformation  of  ordinary  detrital  rocks,  such 
as  sands  and  clays,  by  some  metasomatic  process,  into  typical  granites,  gneisses,  and  horu- 
blendic  and  micaceous  schists.  Of  this  doctrine  of  unexplained  and  inexplicable  trans- 
mutations, through  which  isolated  portions  of  earthy  sediments  of  later  periods  are  sup- 
posed to  have  been  changed  into  various  types  of  crystalline  schists,  which  in  certain  areas 
are  indistinguishable  from  those  of  earlier  eozoic  times,  it  need  only  be  said  that  the 
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supposed  examples  of  it  have,  one  by  one,  been  disproved  and  abandoned  by  their  former 
advocates.  The  whole  doctrine  of  regional  metamorphism,  as  maintained  by  Huttonians, 
was  an  attempt  to  substitute  the  intervention  of  miracles  for  the  established  order  of 
mineralogical  development.1 

§  17.  In  discussing,  in  the  essay  on  a  Natural  System  in  Mineralogy,  the  question  of 
the  chemical  constitution  and  the  different  degrees  of  condensation  in  mineral  species,  in 
connection  with  the  doctrines  of  high  equivalent  weights  and  polymerism,  which  are  there 
maintained,  we  have,  in  deference  to  the  general  usage  of  chemists,  employed  the  terms 
"  molecular  weight "  and  "  molecular  volume,"  although  they  are  in  contradiction  to  our 
own  conceptions  of  the  philosophy  of  chemistry.  Moreover,  while  therein  asserting  that 
liquids  and  solids  are  polymers  of  gaseous  species,  and  their  equivalent  weights  conse- 
quently multiples  of  the  unit-weights  deduced  from  chemical  analysis  and  vapor-density, 
we  have  said  the  "  molecular  weights  of  these  are  as  yet  unknown,"  and  moreover, 


1  The  succeeding  portions  of  this  paper  were  not  communicated  till  August,  1880. 
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"  the  relations  of  this  unit-weight  and  unit-volume  to  those  of  the  molecule  to  which  it 
belongs  are  unknown."  It  Avas  not  at  the  time  of  writing  the  above  essay,  apparent  to  the 
author,  that  the  principles  laid  down  elsewhere  in  its  pages,  and  first  enunciated  more 
than  thirty  years  earlier,  necessarily  lead  to  a  simple  solution  of  the  problem  of  these 
unknown  relations,  and  of  that  presented  by  the  distinction  between  what  has  been 
designated  "  the  chemical  molecule  "  and  the  "  molecule  of  the  physicist."  As  already 
stated  by  the  author  in  1853,  the  solution  of  these  questions  is  to  be  found  in  the  discovery 

of  "  a  definite  and  constant   relation between  its  vapor-density  and  the  specific 

gravity  of  a  species  in  its  solid  state,"  so  that  "  the  volume  of  the  condensation  in  passing 
from  a  gaseous  to  a  solid  state  being  known,  the  equivalents  of  solids,  like  those  of  vapors, 
might  be  determined  from  their  specific  gravities."  It  was  farther  maintained  that  "  all 
species  crystallizing  in  the  same  shape  have  the  same  equivalent  volume,  so  that  their 
equivalent  weights,  as  in  the  case  of  vapors,  are  directly  as  their  densities."  Misled  by  the 
notions  then  current,  the  author  failed  to  attain  the  conception  of  the  volume  as  a  constant 
quantity,  and  hence  wrote  that  "  the  atomic  volumes  of  crystallized  species  are  the  com- 
parative volumes  of  their  crystals."  The  true  conception  of  the  meaning  of  volume  was, 
however,  embodied  in  his  assertion,  made  at  the  same  time,  that  "  the  doctrine  of  chemical 
equivalents  is  that  of  the  equivalency  of  volumes,"  and  in  his  declaration  that  "  the  simple 
relations  of  volumes  which  Gay  Lussac  pointed  out  in  the  chemical  changes  of  gases 
apply  to  all  liquid  and  solid  species,"  so  that  "the  application  of  the  atomic  hypothesis  to 
explain  the  law  of  definite  proportions  becomes  wholly  unnecessary."  "These  views",  it 
was  then  said,  "will  be  found  to  enlarge  and  simplify  the  plan  of  chemical  science,"  and 
they  were  at  the  same  time  farther  characterized  as  "  principles  which  may  serve  as  the 
basis  of  a  sound  theory  of  chemistry." 

§  18.  The  subject  thus  set  forth  in  1853,  was  farther  discussed  in  1867,  when  it  was 
asserted  that  "  the  gas  or  vapor  of  a  volatile  body  constitutes  a  species  distinct  from  the 
same  body  in  a  liquid  or  solid  state,  the  chemical  formula  of  the  latter  being  some  multiple 
of  the  first  ;  and  the  liquid  and  solid  species  themselves  often  [probably  always]  constitute 
two  distinct  species  of  different  equivalent  weights."  '  From  this  it  follows  that  freezing, 
melting  and  vaporization  are  chemical  changes.  The  union  of  many  volumes  of  vapor  or 
gas,  in  a  single  volume  of  a  liquid  or  a  solid,  is  a  process  of  chemical  combination,  while 
vaporization  is  chemical  decomposition.  Such  decomposition  is  either  with  or  without 
specific  difference,  and  examples  of  these  two  modes  are  seen  respectively  in  heterogeneous 
decomposition,  and  in  integral  volatilization,  which  latter  is  the  breaking  up  or  dissociation 
of  a  polymeric  species  into  simpler  forms  having  the  same  centesimal  composition.  Both  of 
these  processes  are  subordinated  to  the  same  laws  of  pressure  and  temperature,  and  involve 
similar  thermic  changes  in  the  relations  of  the  bodies  concerned.  In  this  enlarged  con- 
ception of  the  chemical  process  we  find  a  solution  of  the  problems  above  proposed,  and  an 
explanation  of  the  distinction  which  has  been  drawn  between  "  the  chemical  molecule  " 
and  "  the  molecule  of  the  physicist."  That  the  latter  has  a  much  less  simple  constitution 
than  the  former,  as  calculated  from  the  results  of  chemical  analysis  and  from  vapor-den- 


'On  tho  Theory  of  Chemical  Changes  and  Equivalent  Volumes,  Amer.  Jour.  8ci.,  March  1853;  L.  E.  &  D.  Philos. 
Mag.  [4]  V.  636,  and  in  a  German  translation  in  tin-  (  lieininches  Centrablatt  for  1853  (p.  849) ;  reprinted  in  Hunt's 
<  'lii-iii.  and  O«oL  Essays,  pj>.  426-137 ;  wlwre  also  will  be  found  (pp.  453-458)  the  paper  of  1867,  quoted  above,  on  tlie 
Objects  an<!  Mrtlunl  <•{  Mineralogy,  from  the  American  Journal  of  Science  for  May,  1807. 
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sity,  has  been  maintained  alike  on  dynamical  and  on  chemical  grounds  from  the  time  of 
Favre  and  Silbermann  in  184*7,  to  that  of  Louis  Henry  and  of  Spencer  Pickering  in  1885, 
and  was  taught  by  the  writer  in  1858,  in  the  essay  already  quoted. 

§  19.  If  then,  as  maintained  by  the  writer  since  1853,  "the  doctrine  of  chemical  equi- 
valents" is  reducible  to  that  of  "the  equivalency  of  volumes,"  and  applies  not  only  to 
"  the  chemical  changes  of  gases  "  but  "  to  all  liquid  and  solid  species  ;  "  if  the  production 
of  these  by  the  condensation  of  vapors  is  a  chemical  process  giving  rise  to  polymers,  the 
equivalent  weights  of  which  are  as  much  more  elevated  as  their  densities  are  greater  than 
those  of  the  vapors  which  combine  to  form  them,  it  would  seem,  as  has  already  been  said, 
that  the  application  of  the  atomic  hypothesis  to  explain  the  law  of  definite  proportions 
and  the  chemical  process  becomes  not  only  unnecessary  but  misleading.  According  to  this 
hypothesis,  which  conceives  molecules  to  be  built  of  atoms,  and  masses  of  molecules,  the 
different  ratios  in  unlike  species  between  the  combining  weight  of  the  chemical  unit  or 
molecule  (as  deduced  from  the  chemical  analysis  and  from  the  vapor-density),  and  the 
specific  gravity  of  the  mass,  are  supposed  to  represent  the  relative  dimensions  of  the  mole- 
cules. Hence,  the  values  got  by  dividing  these  combining  weights  by  the  specific  gravity 
have  been  called  "  molecular  volumes."  The  number  of  such  chemical  molecules  required 
to  build  up  a  physical  molecule  of  constant  volume  \voiild,  according  to  this  hypothesis, 
be  inversely  as  their  size.  If,  however,  as  all  the  phenomena  of  chemistry  show,  the 
formation  of  higher  and  more  complex  species  is  by  condensation,  or,  in  other  words,  by 
identification  of  volume,  and  not  by  juxtaposition,  it  follows  that  the  so-called  molecular 
volumes  are  really  the  numbers  representing  the  relative  amount  of  contraction  of  the 
respective  substances  in  passing  from  the  gaseous  to  the  liquid  or  solid  state,  and  are  the 
reciprocals  of  the  coefficients  of  condensation  of  the  assumed  chemical  units. 

§  20.  Thus,  when  steam  at  100°  and  760  millimeters  pressure,  with  a  formula,  as 
deduced  from  its  density,  of  H20,  and  a  combining  weight  of  18,  (H  =  1)  is  converted  into 
water  of  the  same  temperature,  1,628  volumes  of  it  are  condensed  into  a  single  volume, 
having  a  specific  gravity  of  0.9588,  which  at  4°  becomes  1.0000.  "Water  is  thus  1,628(H,0), 
and  the  weight  of  its  volume  at  the  temperature  of  formation  as  compared  with  an  equal 
volume  of  hydrogen  gas — in  other  words  its  equivalent  weight — is  1,628X18=  29,304 
(or  29,24*4  if  H20  =  17.9633),  which  corresponds  to  a  specific  gravity  of  1.0000  at  4°. 
The  hydrocarbon  C4H10  =  58,  condenses  to  a  liquid  having  an  observed  density  of  0.600, 
which  corresponds  to  an  equivalent  weight,  as  compared  with  that  of  water,  of  17,516,  or 
approximately  303(04H10),  but  while  the  reciprocal  of  condensation  (or  so-called  molecular 
volume)  of  water  =  18,  that  of  the  liquid  hydrocarbon  is  600  :  1000:  :  58  :  96f,  which 
value,  multiplied  by  the  co-efficient,  303  =  29,251 ;  the  calculated  density  being  0.599. 
The  chemical  unit  or  so-called  molecule  for  both  of  these  species  is  fixed  by  the  density  df 
their  vapor. 

§  21.  If  now  for  calcite,  which  is  not  volatilized  but  undergoes  heterogeneous 
decomposition  by  heat,  we  assume,  as  the  chemical  unit,  CCa03  =  100,  with  a  specific 
gravity  of  2,735,  we  find  for  its  so-called  molecular  volume,  or  reciprocal  of  condensation, 
100  -T-  2.735  =  85.56.  The  combining  weight  of  calcite  as  deduced  from  this  specific  gravity 
is  79,922,  which  gives  for  calcite  the  formula  800(CCaO:j)  =  80,000,  while  800X35.56  = 
29,248,  very  nearly  the  equivalent  weight  of  water.  The  specific  gravity  of  some  of  the 
purest  forms  of  calcite  is,  according  to  Breithaupt,  2.74,  and  upwards ;  it  is  not  impro- 
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bable  that  the  lower  densities  found  for  some  other  calcites  may  correspond  to  isomeric 
species  with  smaller  coefficients  of  condensation.  Aragonite  has  the  formula  860(CCaO.,)  = 
86,000,  with  a  calculated  specific  gravity  of  2,934. 

Differences  in  specific  gravity  like  those  seen  between  the  isomeric  species,  calcite 
and  aragonite,  appear  in  the  hydrocarbons  of  the  terpene  group,  which,  with  a  common 
centesimal  composition,  constitute  several  species  differing  widely  in  specific  gravity  and 
in  boiling  point,  but  interconvertible.  Analogous  differences  in  specific  gravity  and  in 
boiling  point  are  noticed  in  the  isomeric  propylic  and  butylic  alcohols,  and  correspond 
to  greater  or  less  degrees  of  condensation. 

§  22    From  the  above  principles,  we  find  : — 

I.  The  equivalent  weight  for  liquids  and  for  solids,  as  for  gases,  varies   directly  as 
the  density,  so  that  having  determined  this  weight  for  water  (which  is  here  made  the 
unit  of  density  for  gases  as  well  as  for  liquids  and  solids)  we  are  enabled  to  calculate  it 
for  any  species  the  density  of  which  is  known. 

II.  The  value  of  the  chemical  unit  being  either  fixed  experimentally,  as  in  the  case  of 
vapors,  or  assumed,  as  in  the  case  of  non-volatile  species,  we,  from  the  equivalent  weight 
of  the  species,  determine  the  coefficient  of  the  condensation  therein. 

III.  The  value  got  by  dividing  the  equivalent  weight  of  the  chemical  unit  by  the 
density  of  the  species,  is  the   reciprocal  of  the  coefficient  of  condensation  of  that   unit ; 
being  called,  in  the  language  of  the  molecular  hypothesis,  the  volume  of  the  chemical  unit 
or  molecule. 
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VII. —  On  Some   Canadian  Minerals. 


By  B.  J.  HARRINGTON,  B.A,  PH.D.,  F.G-.S. 


(Bead  May  26,  1886.) 


I. — SODALITE. 

The  mineral  sodalite,  though  not  the  only  silicate  containing  chlorine,  is  interesting 
on  account  of  the  considerable  proportion  of  that  element  which  it  holds.  Its  occurrence 
in  Canada  was  first  noticed  by  Dr.  Hunt,  who,  many  years  ago,  detected  it  in  small 
quantity  in  the  nepheline-syenite  (granitoid  trachyte  of  Hunt)  of  Brome  Mountain.  Subse- 
quently it  was  found  by  the  writer  in  some  of  the  nepheline-syenites  of  Montreal  and 
Belceil,  and  more  recently  it  has  been  discovered  by  Dr.  G.  M.  Dawson  on  the  Ice  River, 
a  branch  of  the  Beaver  Foot  River,  near  Kicking  Horse  Pass,  in  the  Rocky  Mountains. 

The  mineral  from  Montreal  was  described  by  the  writer  in  1875,  and  lately  that 
from  the  Rocky  Mountains  has  been  examined.  In  both  cases  the  results  of  analysis 
agree  closely  with  the  formula  SNa^ALSLO,,  -*-  2NaCl,  and  are  as  follows  :— 


CONSTITUENTS. 

MONTREAL. 

ICH  KIVKR. 

Foioin.A. 

Silica   

37  5° 

37  50 

37  i 

31  38 

31  89 

31.7 

tr 

0  01 
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tr 

Soda            

19  I9 

19  34 

19  2 

Potash  

0  78 

0.27 

4  48 

4  61 

4  7 

6  91 

7.12 

7.3 

TOTAL     

inn  ^4 

100  67 

100.0 

9  990 

9  293 

Both  varieties  are  of  a  fine  blue  colour,  and  that  from  the  Rocky  Mountains  might  be 
employed  for  the  purposes  of  jewelry.  A  very  beautiful  polished  specimen  of  it  may  be 
seen  in  the  museum  of  the  Geological  Survey  at  Ottawa.  The  hardness  in  each  case  is  5.5. 
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The  rocks  in  which  the  sodalite  occurs  require  further  study.  One  of  them  is  a 
nepheline-syenite,  closely  resembling,  both  macroscopic-ally  and  microscopically,  some  of 
those  found  near  Montreal,  while  another,  in  which  the  sodalite  appears  to  be  most 
abundant,  is  a  grey  gneiss-like  rock  containing  a  great  deal  of  quartz,  and  possibly 
fragmental. 

II. — HURONITE. 

The  name  "  Huronite  "  was  long  ago  given  by  Dr.  Thomson,  of  Glasgow,  to  a  mineral 
which  was  found  in  a  boulder  of  diabase  on  Drummond  Island,  in  Lake  Huron,  and 
which  was  sent  to  him  by  the  late  Dr.  Holmes,  of  Montreal.  Thomson  regarded  it  as  a 
new  species  and  published  a  discriptiou  and  analysis  of  it  in  his  "  Mineralogy  "  in  1836. 

Dana,  in  his  "  Mineralogy,"  speaks  of  it  as  "  an  impure  auorthite-like  feldspar,"  but 
also  includes  it  with  fahlunite,  on  the  authority  of  Hunt.  Its  true  affinities  are  evidently 
with  the  feldspars,  and  it  may  be  looked  upon  as  an  impure  or  altered  form  of  anorthite. 
One  of  the  original  specimens  from  Drummond  Island  is  in  the  Holmes  collection  at 
McGill  College,  and  an  examination  of  this  shows  that  Thomson's  description  is  in  several 
respects  incorrect.  The  hardness,  for  example,  is  about  5£  instead  of  3J,  as  stated  by 
Thomson.  Instead  of  being  infusible,  it  is  distinctly  fusible  (F  about  5),  while  it  contains 
alkalies,  the  presence  of  which  is  entirely  ignored  by  Thomson. 

As  we  have  seen,  the  mineral  from  Drummond  Island  was  found  in  boulders,  and  the 
origin  of  these  was  not  known.  About  two  years  ago,  however,  an  exactly  similar  material 
was  discovered  in  si/u  by  Dr.  Girdwood  near  Sudbury,  Ontario,  where  it  occurs  in 
rounded  or  somewhat  angular  masses  in  a  dark  green  dyke  of  diabase,  possibly  the  source 
of  the  boulders  on  Drummond  Island.  The  Sudbury  mineral,  like  that  from  Drummond 
Island,  is  of  a  light  yellowish  green  colour,  shows  somewhat  indistinct  cleavage,  and  in 
places,  faint  striir,  which  are  probably  due  to  multiple  twinning.  It  is  translucent  on  the 
edges,  and  has  a  rather  waxy  lustre.  The  hardness  is  5J,  or  a  little  over,  fusibility  about 
5,  and  specific  gravity  2.814.  Under  the  microscope,  thin  sections  give  evidence  of 
considerable  alteration,  but  with  polarized  light,  the  banding  due  to  twinning  can  be  seen 
in  places.  An  analysis  made  by  Mr.  Nevil  N.  Evans,  chemical  assistant  in  the  laboratory 
of  McGill  College,  is  given  under  I.,  while  Thomson's  is  given  under  II.— 
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The  rock  in  both  cases  is  a  true  diabase,  although  that  examined  by  Thomson  was 
supposed  by  him  to  be  hornbleudic.  In  each  case,  the  microscope  shows  the  presence  of 
augite,  a  green  chloritic  mineral,  titanic  iron  ore,  and  a  more  or  less  decomposed  plagio- 
clase,  the  altered  portions  of  which  are  probably  identical  with  the  so-called  "  huronite." 


III. — APATITE. 

Though  much  has  been  written  with  regard  to  Canadian  apatite,  little  attention 
seems  to  have  been  paid  to  its  crystalline  form.  In  so  far  as  the  writer's  observation  goes, 
the  crystals  of  most  common  occurrence  consist  simply  of  a  combination  of  the  hexagonal 
prism  and  pyramid  (ooP.  P.).  A  large  proportion  of  the  crystals  from  Kenfrew  County, 


APATITE  CRYSTAL  FROM  RENFREW,  ONTARIO. 

however,  exhibit  the  end-face  in  combination  with  the  above  forms,  and  resemble  the 
well-known  crystals  from  Suarum  in  Norway.  More  rarely,  the  Renfrew  crystals  have 
their  vertical  edges  truncated  by  the  prism  of  the  second  order,  GOP2,*  while  in  a  few 
cases,  which  have  recently  come  under  the  writer's  notice,  a  pyramid  of  the  second  order 
(2P2)  is  also  present,  the  full  combination  in  this  case  being,  as  shown  in  the  accompanying 
drawing,  ooP.  P.  OP.  2P2.  ooP2. 


*  Crystals  from  Bob's  Lake,  Bedford,  Ontario,  also  show  this  form. 
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VIII. — On  some  points  in  reference  to  Ice  Phenomena. 
By  ROBERT  BELL,  B.A.Sc.,  M.D.,  LL.D. 

(Bead  May  27, 1886.) 

In  the  following  notes  it  is  proposed  to  recall  a  fewjfacts  in  regard  to  ice  phenomena, 
most  of  which  must  be  familiar  to  you  all,  and  to  suggest  possible  explanations  of  some 
of  these,  in  the  hope  of  eliciting  discussion  on  a  subject  which  has  not  yet  received  the 
attention  it  deserves.  Some  of  the  geological  aspects  of  these  .phenomena  will  also  be 
noticed  very  briefly.  In  Canada  we  have  the  best  opportunities  for  studying  ice  in  all 
its  aspects,  as  our  country  stretches  from  the  comparatively  mild  climate  of  Lake  Erie,  in 
latitude  42°,  to  the  North  Pole,  and  from  the  ice-laden  North  Atlantic;  on  the  east,  to  the 
warm  Pacific  on  the  west.  We  have  every  possible  condition  for  the  natural  display  of 
the  phenomena  connected  with  the  freezing  of  water  in  brooks,  and  in  rivers  of  the  first 
magnitude,  in  temperate  and  in  high  northern  latitudes,  in  ponds  and  in  lakes  of 
unrivalled  extent,  on  bold  and  on  shallow  sea  coasts  of  immense  length,  on  level  lands 
and  high  mountains  ;  in  fact,  no  other  country  of  the  world  offers  such  opportunities 
for  studying  this  subject. 

ICEBERGS. — During  the  last  two  summers,  the  writer,  while  accompanying  the 
Government  expeditions  to  Hudson  Strait,  made  by  the  S.S.  "  Neptune  "  and  "  Alert,  " 
enjoyed  excellent  opportunities  for  observing  icebergs,  which,  for  weeks,  were  the  most 
common  objects  to  be  seen  from  the  vessels.  Off  Labrabor,  a  stream  of  bergs,  several 
hundred  miles  wide  and  about  two  thousand  miles  long,  comes  constantly  southward. 
These  floating  islands  of  ice  are  more  abundant  at  some  seasons  than  at  others,  but  they 
are  never  absent.  Upwards  of  one  hundred  may  often  be  counted  from  a  ship's  deck  at 
the  same  time.  When  we  consider  the  mass  of  each  of  these  innumerable  bergs  and  the 
constancy  with  which  they  come  floating  on,  we  must  be  struck  with  the  almost  incon- 
ceivable amount  of  ice  which  is  every  year  brought  to  the  edge  of  the  Gulf  Stream. 
What  becomes  of  this  enormous  quantity  of  ice  ?  Most  seamen  will  tell  you  it  sinks  on 
striking  the  warm  waters.  This,  of  course,  is  impossible  ;  but  the  rapid  disappearance  of 
the  bergs  after  reaching  the  Banks  of  Newfoundland  does  not  seem  to  have  been  fully 
accounted  for.  Up  to  this  time,  they  do  not  appear  to  have  undergone  any  marked 
alteration  or  rapid  reduction  in  size  in  the  course  of  their  voyage  southward.  When  one 
happens  to  become  stranded  on  the  coast  of  Labrador  or  Newfoundland,  it  will  remain  for 
months,  even  under  the  summer  sun,  with  but  little  diminution  in  bulk,  until  some  day, 
it  starts  off  again  with  a  high  tide,  and  a  strong  wind  favouring  its  departure. 

The  temperature  of  the  interior  of  icebergs  is  probably  a  good  deal  below  32°  Fah. 
While  forming  parts  of  glaciers  in  the  Arctic  regions,  they  have  remained  for  ages  at  the 
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low  temperature  of  these  high  latitudes,  and,  owing  to  their  great  mass,  they  would  gain 
heat  slowly  in  the  short  summers.  It  is  well  known  that  each  berg  is  surrounded  by  a 
wide  zone  of  cold  water,  and  that,  in  thick  weather,  the  proximity  of  one  of  them  to  a  ship 
may  be  discovered  by  hauling  a  bucket  of  water  on  deck  and  testing  it  with  a  thermometer. 
As  the  berg  moves  south  with  the  ocean  current,  it  carries  its  chilly  zone  with  it,  like  a 
planet  surrounded  by  its  atmosphere.  The  Gulf  Stream  spreads  itself  on  the  surface  of  the 
Arctic  Current,  and  towards  its  edge  it  is  probably  not  deep.  The  berg,  extending  down 
to  a  great  depth,  is  borne  with  comparative  rapidity  into  the  opposite-flowing  warm 
surface-current.  The  zone  of  very  cold  water,  which  until  now  has  remained  around  the 
berg,  is  immediately  swept  away,  exposing  its  surface  suddenly  to  a  temperature,  perhaps 
30  Fah.  warmer  than  it  has  ever  experienced  before.  This  rapid  change  would,  no 
doubt,  cause  the  ice  to  crack  and  fall  to  pieces  in  a  very  short  time.  The  berg,  lightened 
above,  would  rise  and  so  bring  up  new  parts  of  the  old  ice  to  be  acted  upon  by  the  warm 
water,  which  would  always  be  increasing  in  depth.  The  fresh  surface  of  the  fragments 
of  the  berg,  having  the  low  temperature  of  its  interior,  would  be  immediately  acted  on  in 
the  same  way,  and  these  would,  in  their  turn,  become  fractured  over  and  over  again, 
until  the  whole  mass  was  reduced  to  a  multitude  of  small  pieces,  floating  on  the  surface 
of  the  warm  water,  with  warm  air  above  it.  As  they  became  scattered  about,  the  process 
of  fracturing,  owing  to  the  contrast  in  temperatures,  would  continue  to  go  on,  and  thus 
every  trace  of  the  berg  would  quickly  vanish.  In  order  to  test  the  behaviour  of  ice  at  a 
low  temperature  when  suddenly  immersed  in  warm  water,  the  following  experiment 
was  performed  in  Ottawa  on  February  27th,  1886.  A  piece  of  ice,  weighing  about  ten 
pounds,  which  had  been  freely  exposed  to  the  outer  air,  having  then  a  temperature  of 
—  ">  Fah.,  was  brought  into  the  house,  wrapped  in  a  fur  rug,  to  protect  it  from  the  heat, 
and  plunged  into  a  bath  of  water  at  a  temperature  of  87°  Fah.  Instantly,  it  began  to 
crack  in  all  directions,  with  distinct  detonations,  which  could  be  heard  in  all  parts  of  the 
room.  In  explanation  of  the  fact  that  icebergs  are  occasionally  met  with  far  south  of 
their  usual  limit,  it  may  be  suggested  that  these  have  been  retarded  by  stranding  or  by 
gales  of  wind  near  the  Newfoundland  coast  until  their  temperature  has  been  raised  ;  and 
that  then,  floating  south-westward  near  the  land,  they  have  afterwards  been  carried  out 
towards  mid-ocean  by  the  Gulf  Stream. 

It  is  supposed  by  some  that  icebergs  have  been  the  means  of  transporting  vast 
quantities  of  earthy  and  rocky  materials  from  north  to  south  in  former  geological  times, 
and  that  this  action  is  still  going  on.  There  does  not,  however,  seem  to  be  much  foun- 
dation for  such  speculations.  Out  of  the  great  number  of  bergs  seen  during  the  two 
voyages  above  referred  to,  only  a  few  had  any  foreign  matter,  or  even  marks  of  disco- 
loration upon  them.  It  was  remarked  that  towards  the  entrance  to  Hudson  Strait,  cases 
of  the  kind  were  most  frequent  among  the  bergs  furthest  east.  In  the  event  of  a  berg 
carrying  such  matter,  it  would  naturally  become  more  visible  as  the  surface  melted  by 
the  sun's  heat  on  coming  south,  and  if  any  were  present,  it  should  be  perceptible  by  the 
time  the  berg  reached  the  latitude  of  Cape  Race ;  yet,  out  of  the  large  number  which 
may  often  be  seen  from  the  deck  of  an  Atlantic  steamer  near  this  cape,  it  is  very  seldom 
that  one  is  noticed  carrying  any  earth  or  stones.  It  would,  therefore,  appear  that  icebergs 
have  played  only  a  small  part  in  the  transportation  of  boulders  or  earth  during  either 
Post-Pliocene  or  modern  times. 


ON  ICE  PHENOMENA.  87 

f- 

FIELD-ICE. — This,  which  we  had  ample  opportunities  of  observing  on  the  two  voyages 
referred  to,  appears  to  be  a  more  important  agent  in  the  transport  of  earthy  matter.  The 
northern  lands  of  the  Dominion  are  so  divided  by  the  sea  as  to  give  an  immense  length 
of  coast-line.  This  is  all  favourable  to  the  formation  of  the  vast  quantities  of  ice  which 
encumber  the  shores  in  spring.  In  many  parts  where  the  land  is  high  and  steep,  quan- 
tities of  dust  and  small  pieces  of  rock  are  blown  out  upon  the  ice  by  the  gales  in  winter. 
Landslides  and  avalanches  precipitate  coarser  debris  from  the  steep  mountain  sides  upon 
the  ice  below.  This  is  the  case,  especially,  in  the  long  fjords  in  Northern  Labrador.  In  the 
spring,  earth,  gravel  and  stones  are  carried  upon  it  by  the  torrents  formed  by  the  melting 
of  the  snow.  When  the  sun  has  loosened  this  ice  sufficiently  from  the  shore,  the  next 
spring  tide  carries  it  away.  In  shallow  bays,  with  high  tides,  such  as  Ungava  Bay,  the 
ice-pans  which  float  in  during  the  autumn  and  rest  against  the  low  shores,  become 
impregnated  with  the  sand  and  mud,  which  freeze  to  the  sides  at  low  tide  and  are  incor- 
porated in  them  as  they  increase  in  size  during  the  winter.  In  the  middle  of  summer, 
the  surface  having  thawed,  the  whole  of  this  ice  becomes  "  foxy,"  as  it  is  termed,  or  shows 
discoloration.  Many  of  the  pans  are  completely  covered  with  mud,  sand,  gravel  and 
stones.  Shells  and  sea-weeds  may  also  be  observed  on  .some  of  them,  and  all  have 
received  more  or  less  dust,  which  generally  gives  them  a  brownish  or  grayish  color.  When 
a  pan  is  suddenly  overturned,  this  gives  rise  to  a  dense  cloud  in  the  clear  sea  water. 
Field-ice  would  therefore  appear  to  be  a  more  important  agent  in  transporting  earthy 
matter  than  icebergs.  It  has  been  imagined  by  some  that  the  smoothing  and  rounding 
of  the  rocks,  which  may  often  be  observed  on  the  shores  of  the  Arctic  and  sub-Arctic 
regions,  is  largely  due  to  a  chafing  action  of  ice  of  this  class.  There  seems  to  be  little 
ground,  however,  for  this  assumption.  When  the  field-ice  packs  against  the  shore,  it  is 
seldom  tossed  by  the  waves  of  the  sea,  which  are  entirely  broken  down  by  a  compar- 
atively narrow  field ;  so  much  so,  that  the  sealing  vessels  are  accustomed  to  run  into  such 
ice  for  shelter,  and  after  they  have  penetrated  a  short  distance,  they  are  considered  safe. 
Ice  of  this  kind  does  not  shove  or  pile  itself  on  shore,  pushing  up  the  boulders  and  gravel 
in  front  of  it,  like  the  ice  of  our  rivers  when  they  break  up  in  the  spring.  On  the 
contrary,  it  always  appears  to  lie  quietly  and  easily  against  the  shore.  This  is  probably 
owing  to  the  fact  that  the  open  spaces  between  the  pans  allow  of  a  great  amount  of 
compression  and  adjustment,  thus  relieving  the  pressure,  which  is  seldom  directly  towards 
the  land.  Indeed,  it  sometimes  happens  that  the  ice  will  unaccountably  leave  the  shore 
against  the  wind. 

Dr.  Franz  Boas  of  Berlin  has  observed  that  in  Baffin  Land  the  accumulation  of  ice  in 
narrow  channels,  through  which  the  tide  sweeps,  increases  the  strength  of  the  current, 
which  sometimes  runs  with  great  velocity.  In  one  place,  under  such  circumstances,  he 
observed  that  stones,  boulders  and  finer  debris  were  set  in  motion  and  bored  out  what  he 
calls  "  giant-kettles  "  in  solid  granite.  Similar  kettles  were  seen  at  this  locality,  high 
above  the  present  sea-level,  shewing  that  the  same  action  had  been  going  on  in  past  ages. 
This  observation  recalled  to  the  writer  the  fact  that,  more  than  twenty  years  ago,  he  noticed 
great  pot-holes  on  the  top  of  the  high  limestone  cliffs  on  the  east  side  of  the  isthmus 
separating  Manitowaning  Bay  from  South  Bay  on  Manitoulin  Island,  Lake  Huron.  The 
surface  of  the  rock  in  the  vicinity  is  destitute  of  soil,  but  the  earth  which  had  accumulated 
in  the  bottoms  of  these  pot-holes,  supported  trees,  and  these,  growing  out  of  the  deep  pits, 
presented  a  very  curious  appearance. 
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FKAZIL  (ANCHOR)  ICE. — This  species  of  ice  is  familiar  to  almost  every  one  in  Canada. 
It  forms,  as  a  spongy  mass,  in  cold  weather,  on  the  stones  in  the  bottoms  of  open  rapids, 
in  brooks  and  rivers,  and  sometimes  under  the  open  water,  which  is  often  found  at  the 
outlets  of  lakes.  In  clear  weather,  it  gathers  abundantly  around  the  boulders,  and  when 
these  rest  on  other  stones  or  have  only  a  narrow  base  of  support,  they  are  sometimes 
buoyed  up  by  their  icy  envelope  and  floated  or  rolled  away  by  the  force  of  the  current. 
Boulders  of  considerable  weight  have  sometimes  been  known  to  be  lifted  by  this  means. 

"\Vheu  the  weather  becomes  milder,  or  the  sky  overcast,  the  frazil  rises  to  the  surface 
or  floats  off  like  a  mixture  of  snow  and  water.  Although  the  water  may  remain  open 
beneath  bridges  or  over-hanging  rocks  and  large  fir  trees,  frazil  is  not  observed  to  form  in 
such  situations.  The  cause  of  the  formation  of  frazil  had  never  been  satisfactorily 
accounted  for,  so  far  as  the  writer  is  aware,  until  Dr.  Sterry  Hunt  mentioned  to  him  that 
he  regarded  it  as  due  to  terrestrial  radiation  and  to  be  analogous  to  the  formation  of  hoar- 
frost on  the  surface  of  the  ground  in  clear  weather.  As  long  as  rapid  radiation  is  going 
on,  the  surface  of  the  submerged  stones  will  have  a  sufficiently  low  temperature  to  retain 
the  ice.  The  chilly  water  supplies  abundant  material.  In  rapids,  the  surging  and 
churning  motion  would  carry  down  the  coldest  water  from  the  surface,  probably  charged 
with  multitudes  of  line  ice-crystals,  and  throw  it  against  the  stones  in  the  bottom,  thus 
aiding  the  process.  It  this  view  of  its  formation  be  correct,  the  loosening  of  the  frazil  in 
mild  or  overcast  weather  would  follow  as  a  consequence — as  well  as  the  fact  that,  so  far 
as  we  are  aware,  fra/il  does  not  form  under  obstructions  to  radiation  such  as  those  which 
have  been  referred  to. 

At  rapids  in  small  rivers,  where  the  bed  of  the  stream  is  filled  with  boulders,  the 
writer  has  frequently  found  a  narrow  and  straight  channel,  sufficient  to  contain  the 
whole  stream  at  low  water,  excavated  among  them  by  the  removal  of  the  boulders.  The 
latter  are  piled  on  either  side,  especially  towards  the  lower  end  of  the  current,  and  they 
have  evidently  been  buoyed  up  and  rolled  out  of  the  bottom  of  the  rapid.  Judging  from 
their  various  stages  of  weathering,  and  from  the  different  quantities  of  moss  and  lichens 
growing  upon  them,  these  boulders  have  evidently  been  deposited  along  either  side  of  the 
channel  in  many  different  years,  showing  that  the  process  of  excavation  has  been  a  gradual 
one.  Some  of  them  look  as  if  they  had  been  newly  cast  out  of  the  bed  of  the  stream. 
The  phenomena,  just  described,  are  particularly  observable  in  the  numerous  small  rivers 
north  of  Lakes  Huron  and  Superior  and  are  probably  due  to  the  action  of  frazil. 

LONG  OPEN  FISSURES. — These,  as  occurring  in  the  ice  of  our  rivers  and  lakes,  are 
familiar  to  all  who  have  had  occasion  to  drive  much  on  our  winter  roods.  These  singular 
rents  sometimes  extend  for  miles,  almost  in  straight  lines.  They  usually  make  their 
appearance  in  the  early  part  of  winter,  and  their  original  formation  is  said  to  be  accom- 
panied by  a  loud  report.  Once  established,  they  remain  open  all  winter,  or  are  covered 
with  only  a  thin  film  of  ice,  and  their  width  generally  increases,  until  the  greatest  cold 
is  post.  They  are  often  a  source  of  trouble  to  lumbermen  and  other  travellers  on  the 
ice,  since  wooden  bridges  require  to  be  thrown  across  them  where  they  intersect  the 
winter  roads,  their  width  being  often  from  five  to  ten  feet.  Their  formation  has  been 
ascribed  to  sudden  changes  in  the  temperature  of  the  air.  If  this  view  were  correct,  we 
should  expect  these  cracks  to  open  or  close  with  every  subsequent  rise  or  fall  in  the 
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temperature.  lu  order  to  test  this  point,  Mr.  Gr.  B.  Abrey,  D.  T.  S.,  an  accurate  scientific 
observer,  a  few  years  ago,(  undertook,  at  my  request,  to  make  a  series  of  exact  measure- 
ments of  the  width  of  a  great  ice-crack  near  his  residence  at  Little  Current,  on  Manitoulin 
Island.  The  result  was  that  no  change  of  width  corresponding  to  changes  in  the  tem- 
perature of  the  air  was  perceptible.  It  was  hardly  to  be  expected  that  a  comparatively 
thin  sheet  of  ice,  resting  on  water  of  a  uniform  temperature,  would  be  affected  by  changes 
in  the  temperature  of  the  air,  especially  as  it  is  protected  from  it  by  a  coating  of  snow. 
Moreover,  if  it  were  a  fact  that  the  ice  of  rivers  and  lakes  expands  and  contracts  to  any 
notable  extent  with  changes  in  the  temperature  of  the  air,  we  should  find  a  perceptible 
motion  at  the  shore,  wherever  the  ice-sheet  is  not  relieved  by  fissures.  But  no  such 
movement  has  been  detected,  and,  as  we  have  seen,  no  variation,  due  to  temperature, 
takes  place  in  the  width  of  the  fissures.  What  then  is  the  cause  of  these  fissures  '*  This 
question  has  not  yet  been  satisfactorily  answered,  so  far  as  the  writer  is  aware  ;  but  it  may 
be  suggested  that  the  fissures  are  due  to  a  falling  of  the  water.  They  form  every  winter 
in  the  same  situations  and  generally  between  the  extremities  of  points  on  opposite  sides  of 
the  water.  A  lowering  of  the  wider  body  of  water  on  each  side  of  the  line  of  the  crack, 
would  cause  the  ice  to  fall  away  from  this  line,  and  when  the  tension  became  sufficiently 
great,  the  fissure  would  form  and  would  continue  to  widen  with  the  progressive  lowering 
of  the  water.  It  is  well  known  that  the  waters  of  our  large  rivers  and  lakes  begin  to  fall, 
after  the  frosts  of  winter  have  sealed  up  all  the  small  tributaries,  and  that  the  process 
goes  on  until  these  feeders  begin  to  run  again  in  the  spring. 

Another  point  in  reference  to  river-ice  may  be  briefly  touched  upon.  It  has  been 
stated  that  the  ice,  which  remains  on  some  of  our  rivers  for  half  the  year,  might  exhibit  a 
slight  glacier-like  tendency  to  move  downward,  especially  in  the  centre;  of  the  stream. 
Opposite  to  the  city  of  Montreal,  where  the  current  of  the  St.  Lawrence  is  swift  and  the 
ice  forms  to  a  thickness  of  two  feet,  the  writer  tested  this  point  during  different  winters, 
by  making  repeated  observations  on  a  series  of  marks  set  in  straight  lines  across  the 
river,  but  no  deviation  could  be  detected. 

RINGS  OF  BOULDERS. — Around  the  ponds  in  the  rolling  country  of  the  second  and 
third  prairie  steppes,  these  constitute  a  singular  featiire  in  the  treeless  regions  of  our 
Northwest  Territories.  Most  of  these  ponds  have  uniform  basin-shaped  bottoms  and 
circular  or  elliptical  outlines.  The  boulders  have  been  removed  from  their  beds  and 
deposited  as  rings  all  around  their  margins.  These  phenomena,  which  must  be  due  to 
ice,  are  described  in  my  Geological  Report  for  1874  (p.  52),  where  an  attempt  is  also  made 
to  account  for  them.  It  would  appear  that,  in  winter,  the  ponds  freeze  to  the  bottom, 
incorporating  in  the  ice  any  boulders  which  may  be  there.  The  central,  which  is  the 
deepest  part  of  most  of  these  ponds,  would  be  the  last  to  freeze,  and  any  addition  to  the 
ice,  as  the  cold  increased,  would  be  from  water  oozing  in  at  this  part.  All  the  loss  by 
evaporation,  which  must  be  great  in  this  dry  climate,  would  be  on  the  upper  surface 
and  around  the  edges,  while  all  the  increase  would  be  on  its  lower  side,  especially  in  the 
central  part.  Ponds  receiving  accessions  of  water  from  below,  yet  shallow  enough  to 
freeze  to  the  bottom,  have  been  observed  on  Hudson  Bay  to  assume  a  distinct  dome  shape 
before  spring.  This  tendency  to  grow  from  the  centre,  together  with  the  expansion  of 
the  ice  from  the  intense  cold  would  have  the  effect  of  raising  the  boulders  each  year  and 
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of  moving  them  little  by  little  from  the  central  point  towards  the  periphery.  After  the 
lapse  of  a  sufficient  length  of  time,  all  the  boulders  would  be  deposited  around  the 
circumference  of  the  pond,  as  we  see  them.  It  is  a  curious  circumstance  that  when  a 
large  boulder  happens  to  occupy  the  central  point  of  a  pond,  it  remains  undisturbed,  while 
every  other  boulder  is  removed. 

DYKES  OF  BOULDERS  AND  SHINGLE. — These  are  found  at  high-water  mark  around 
the  shores  of  islands  and  points  in  many  of  our  northern  lakes  of  large  size  which  freeze 
over  in  winter.  They  are  particularly  observable  where  the  water  is  shallow  and  the 
shores  low  and  shelving,  as  in  Lakes  Winnipegosis  and  Manitoba,  and  St.  Martin  Lake. 
Some  of  the  islands  in  these  lakes  are  completely  surrounded  by  such  dykes,  which  are 
quite  steep  on  both  sides,  and  have  an  almost  uniform  height  of  about  five  or  six  feet. 
They  are  clearly  due  to  the  shoving  of  the  rafts  of  ice  after  it  breaks  up  in  the  spring,  and 
as  these  impinge  on  diiFerent  parts  of  the  shore  of  an  island  in  different  years,  a  dyke  is 
at  length  formed  around  it.  The  evidence  of  recent  ice-shoves  may  be  plainly  seen  here 
and  there  every  year,  the  freshly  upturned  earth  and  boulders  marking  the  sites  of  those 
of  the  preceding  spring.  Similar  dykes  may  sometimes  be  observed  around  the  upper 
portions  of  alluvial  islands  in  rivers,  and  they  have  been  ascribed  to  human  agency  by 
those  unfamiliar  with  their  mode  of  formation. 

PERPETUALLY  FROZEN  SOIL. — The  limit  of  perpetual  frost  in  Canada  appears  to  be 
placed  too  far  south.  In  the  banks  of  our  northern  rivers,  even  as  far  south  as  the  Nelson, 
it  is  not  uncommon  in  the  middle  of  summer  for  a  shell  of  clay  to  peel  off  and  expose  a 
frozen  face  of  thirty  or  forty  feet  in  height.  This,  however,  does  not  imply  that  the 
ground  in  the  neighborhood  is  everywhere  frozen  to  this  depth.  The  bank-face  being 
destitute  of  snow  and  exposed  to  the  full  force  of  the  winter  winds,  the  frost  penetrates 
into  it  horizontally  to  a  greater  depth  than  it  does  vertically  from  the  level  surface  of  the 
ground — a  depth  sufficient  to  preserve  the  frost  all  summer.  The  writer  having  called 
Sir  Henry  Lefroy's  attention  to  this  circumstance,  he  admitted  that,  owing  to  the  radiation 
which  takes  place  both  vertically  and  horizontally  from  steep  banks,  we  may  reasonably 
conclude  that  the  frost  penetrates  to  much  greater  depths  in  such  situations.  In  more 
southern  latitudes,  the  writer  has  observed  two  instances  in  similar  positions,  in  which  the 
ground  remained  frozen  long  after  it  had  thawed  out  everywhere  else  in  the  surrounding 
country.  One  was  near  the  brink  of  St.  Francis  River,  at  Trenholmville,  in  the  province 
of  Quebec,  and  the  other  in  a  similar  situation  on  the  bank  of  Nipigon  River  at  Red 
Rock,  Lake  Superior.  In  both  cases,  the  discovery  was  made  in  digging  holes  to  plant 
posts  for  mooring  boats,  and  in  each,  the  circumstance  was  a  matter  of  surprise  to  the 
inhabitants.  In  the  country  around  York  Factory  on  Hudson  Bay,  where  the  soil  is,  by 
some,  supposed  to  be  perpetually  frozen,  the  swamps  are  full  of  water  all  winter,  and  the 
snow  even  prevents  thick  ice  from  forming  at  the  surface.  Water  escaping  from  these 
swamps  trickles  down  the  banks  of  the  rivers,  even  in  the  middle  of  winter.  The  fact 
that  in  these  regions  there  is  plenty  of  water  under  the  ice  in  the  small  streams,  and  that 
the  beaver  inhabits  them  as  far  north  as  Fort  Churchill,  would  appear  to  show  that  the 
frost  does  not  penetrate  to  such  a  depth  as  to  remain  throughout  the  year.  A  test  was 
made  by  the  writer  in  the  swamps  just  behindjYork  Factory  in  August,  18*79.  A  heavy, 
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smooth  and  sharply-pointed  pole  was  driven  by  two  men,  by  repeated  plunges,  into  the 
soft  mud  under  the  vegetable  layer  to  a  depth  of  six  feet  in  a  number  of  places,  without 
in  any  case  encountering  a  frozen  stratum.  Ice  was  seen,  however,  close  to  the  surface 
under  hammocks  of  dry  peaty  matter.  The  continued  descent  of  the  frost  into  the  ground, 
after  the  warm  weather  of  spring  has  set  in,  is  strikingly  illustrated  at  many  of  the 
posts  of  the  Hudson's  Bay  Company.  Drains,  leading  from  cellars,  etc.,  and  placed  at  five 
or  six  feet  beneath  the  surface,  continue  to  run  all  winter,  but  usually  in  the  month  of 
May  they  become  converted  into  solid  prisms  of  ice. 
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IX. — Abel's  Forma  of  the  Roots  of  tJie  Solvable  Equation  of  the  Fifth  Degree. 


By  GEORGE  PAXTON  YOUNG,  University  College,  Toronto. 


(Read  May  27, 1886.) 

I. — OBJECT  OF  THE  PAPER. 

* 

§  1.  Jerrard  having  shown,  by  a  peculiar  application  of  the  method  of  Tschiriihaus, 
that  every  equation  can  be  deprived  of  its  second,  third  and  fourth  terms,  the  problem  of 
the  solution  of  equations  of  the  fifth  degree  is  reduced  to  that  of  the  solution  of  the 
trinomial  quintic 

x'+ptx+p,  =  Q.  (1) 

j_ 
When  p^  is  zero,  the  roots  of  this  equation  are  the  five  values  of  —  p  •' .     In  the  "  American 

Journal  of  Mathematics,"  (Vol.  VII.  pp.  170-177)  the  present  writer  has  demonstrated,  that, 
when  p  is  distinct  from  zero,  the  equation  does  not  admit  of  algebraical  solution,  unless 


P        '  16  +>    ' 
and  p"  — 


1 


(2) 


16  +  B'        \ 

This  is  the  criterion  of  solvability.     To  solve  the  equation,  assuming  that  />,  and  />3  are 
related  as  in  (2),  find  A  from  the  quaitic  equation 

A4  _  B  A-  —  6  A-  +  B  A  +  1  =  0.  (3) 

-  (A2  +  1) 
A  A  (A  — 1)' 

—  A:'  A  (A  —  I)2 


Put  a  — 


(4) 


and  B  — 


Then  the  root  of  equation  (1)  is 


(16  +  B*-)  (A  +  1)  (A*  +  1) 


(5) 


A  general  form  of  the  roots  of  solvable  equations  of  the  fifth  degree  was  found,  though 
without  deduction,  among  the  papers  of  Abel  after  his  death,  and  is  given  in  "  Crelle's 
Journal"  (Vol.  V.  p.  336.)  Let 

0,  =p  +  q  ^  (1  +  <?)  +  V  \  h  (1  +  e2)  +  h  V  (1  +  «2)  j    ^ 

8,  =p  —  q  ^/  (1  +  f)  +  ^  \  h  (1  +  e2)  —  h  ^  (1  +  «•)  | 

6t  =p  +  q  ^  (1  +  e2)  -  y'  I  A  (1  +  «')  +  A  v'  (1  +  O  j 

0S  =  j,  —  ;  v/  (1  +  e2)  —  v/  {  h  (1  +  e2)  —  h  V  (1  +  «*)  1 


(6) 
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where  p,  q,  ft  and  e  are  rational.  Also  let  Q,  be  a  rational  function  of  0,  ;  Q2  the  same 
same  rational  function  of  #2  ;  Q(  the  same  rational  function  of  #4  ;  and  Q3  the  same  rational 
function  of  M,.  Then  Abel's  form  for  the  root  of  the  solvable  quintic  wanting  the  second 
tennis 

ft  U'O,  OJ+  Q,  Wo:*.  O*+  t  Citfl  O^  +  ft  ft4',1*,  O*.    CD 

Can  the  value  of  a;  in  (5)  be  thrown  into  this  form  ?  It  is  the  object  of  the  paper  to  show 
that  it  can. 

II.—  PRELIMINARY  EXPLANATIONS. 
§2.  If  s  be  put  for  jt,  the  four  values  of  A,  obtained  from  equation  (3),  are 

A,  =  7  [  1  +  V  (1  +  s")  +  v/  j  2  (1  +  s')  +  2  v/  (1  +  «•)  |  J 

2  (1  +  s2)  -  2  ^/  (1  -i.  8')  |  ] 
2  (1  +  s')  +  2  +  (1  +  f)  \  ] 
2  (1  +  s'O  _  2  ^/  (1  +«»)(]. 


A,  =  =  -  [1  -  %/  (1  +  sJ)  + 
A4  =  -  [  1  +  v/  (1  +  sO  - 
A3  ==  -  [  1  -  s/  (1  +  O  - 


These  expressions,  A,,  A,,  A,,  A,,  circulate.  That  is  to  say,  the  changes  that  cause  A,  to 
become  A,,  cause  A,  to  become  \t,  and  A,  to  become  A3,  and  A3  to  become  A,.  For,  in  order 
that  A,  may  become  A,,  we  must  alter  the  sign  of  v/  (1  +  s2),  and  take  the  new  radical  thus 
produced,  viz.,  v/  \-  (1  +«'')  -  2  v/  (1  +  «")$,  with  the  positive  sign.  To  make  the  same 
changes  on  A,,  we  must  tirst  express  the  radical  V  {2  (I  +  sj)  —  2  v/  (1  +  s*)j,  which  does 
not  occur  in  that  form  in  A,,  in  terms  of  the  radicals  present  in  A,.  In  fact, 


Therefore 


^  J2  (!  + 

s  A  =  1— 


—  2 


+ 


•}-*•)}  = 

2s 


2  s  v/  (1  + 


{2(1  +  s2)  +2 
(1  +  s2) 


2V 


By  making  the  same  changes  on  A2  that  were  made  on  A,,  s  A,  becomes 

2  s  </  (1 


1  +  ^  (i  +  g>\ 

^  {2  (!+««)  —  2v/(l  +«')j 

or,  !  +  %/(!  +  «*)  — x/j  2  (!  +  «•)  +  2  v/  (1 +  *»)(, 

which  is  the  value  of  s  A4.     Thus,  Aj  has  become  A4.     In  like  manner,  A4  becomes  A,,  and 
A,  becomes  A,. 

§  3.  Since  o  is,  by  (4),  a  rational  function  of  A,  let  #„  0B  ^4,  #„  be  the  values  of  0  corre- 
sponding respectively  to  A,,  A^  A4)  A,.  Then  the  terms  #„  6*  0it  ^  must  circulate  with 
A,,  A,,  A4,  As.  Also,  if 


Q  is,  by  (4),  a  rational  function  of  A.     Hence,  if  the  four  values  of  Q,  corresponding  respec- 
tively to  A,,  Ar  A4,  A,,  be  Qu  Qft  Q4,  Q,,  theee  expressions,  Q,,  Qa  Q4,  Qs,  circulate  with 
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III. — REDUCTION  OF  THE  VALUE  OF  x  IN  (5)  TO  ABEL'S  FORM. 

§  4.  Taking  <j>,,  Q2,  etc.,  as  above,  it  will  he  found  that  the  value  of  x  in  (5)  admits 
of  being  written 

QiWete^rf+^Weteierf+QMeteterf+QtWote,  erf.    (9) 

For,  as  was  proved  in  "Principles  of  the  Solution  of  Equations  of  the  Higher  Degrees" 
(American  Journal  of  Mathematics,  Vol.  VII),  the  separate  members  of  the  value  of 
x  in  (5),  namely,  0*,  a  6*,  A  a2  0*,  A  an  ft*,  are  fifth  roots  of  the  four  values  of  H.  That  is 
to  say,  if  a,  which,  by  (4),  is  a  rational  fraction  of  A,  becomes  a,  when  A  has  the  value  A,, 


91  =  91  ,  el  =  a,  %  ,  ft.;  =  A,  a,'  %  ,  %  =  -  A,  a,'  «;'  .  (io) 

.L       i.       i.       1 
These  values  of  0°  ,  ft'  ,  6*  ,  ft*  ,  give  us 

(  tf  O,O  *  .=  -(»/  4V  K1- 

Therefore,  by  (8),  ft,~    =  Qt  (ft*  ft.;  Ht  ft*)T  .  (11) 

As  A,  runs  through  the  four  values  A,,  A.,,  A4,  A3)  the  expressions  ftt  and  Q,  run  through 

their  corresponding  values.     Hence,  from  (11), 


But  (11),  (12)  and  (10)  give  us  for  the  value  of  x  the  expression  in  (9).  This  is  Abel's 
form;  only  we  require  to  prove  that  Bv  ft,,  ftt,  fta,  have  the  forms  in  (6),  which  are  those 
assigned  to  them  by  Abel.  Since  0{  is  a  rational  function  of  A,,  its  form  is 

where  p,  k,  m  and  n  are  rational.     Put 

D  —  m2  +  n2  (1  +  s2)  +  2  m  n  (1  +  s2) 
and  G-  =  m*  +  n-  (1  +  s2)  4-2  m  n. 


and  h  =  ,  (15) 

e  and  A  are  rational.     From   (14),  keeping  in  view  the  values  of  D  and  G,  we  get 

D2  (1  +  e2)  =  £2  (1  +  s2)  ;  therefore 

V  (!+«•)  =-§-*/  (!  +  «*).  (16) 

Also,  (15)  and  (16)  give  us 
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By  means  of  (16)  and  (17),  (13)  becomes 
0,  =  p 


(r 


|A 


which,  by  writing  q  for  ~,  is  Abel's  form  for  0,  in  (6). 


IV. — NUMERICAL  VERIFICATION. 

$  5.  The  above  results  may  be  readily  verified  by  taking  any  equation  such  as  (1),  with 
numerical  co-efficients  related  as  in  (2).  The  writer  has  calculated  the  values  of  A,,  A2,  &c., 
Ht,  H.,,  etc.,  «„  «..,  etc.,  Qi,  Q.,,  etc.,  in  the  case  of  the  equation 

•ij  +  6f  •<-'  +  3750  =  0; 

and  has  found  that  the  separate  numbers  of  the  expression  for  x  in  (5),  when  arranged  in 
the  order, 

-L  -I  -Li 

"/',  «,"/',-  A,  a,11",5,  A.o.'^,1, 

have  respectively  the  values  of  the  separate  members  of  the  expression  in  (9),  taken  in 
the  order  in  which  they  are  written  in  (9). 
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X. — A  Meteorite  from  the  Northwest. 


By  A.  P.  COLP:MAN,  Ph.  D.,  Victoria  University,  Cobourg. 


(Presented  May  27,  1880.) 

Some  seventeen  years  ago,  Mr.  David  McPougall,  at  the  instance  ol'  his  lather,  tin- 
Rev.  George  McDougall,  brought  in,  by  Red  River  cart,  a  mass  of  meteoric  iron,  weighiug 
about  386  Ibs.  It  was  found  on  a  hill  near  Iron  Creek,  a  tributary  of  Battle  Kiver,  at  a 
point  about  150  miles  south  of  Victoria,  on  the  Xorth  Saskatchewan.  It  was  sent  to 
Winnipeg,  and  afterwards  to  the  Mission  Rooms  in  Toronto,  and  now  forms  the  chief 
ornament  of  the  Museum  of  Victoria  University. 

This  meteorite  was  greatly  venerated  by  the  Indians,  who  made  ollerinu's  to  it  of 
beads,  trinkets  or  knives  before  setting  out  on  hunting  or  warlike  expeditions.  The 
Indians  saw  in  the  markings  of  its  surface  the  rough  features  of  a  face,  believed  that  the 
"stone"  attracted  lightning,  and  that  it  had  grown  in  size  and  weight  since,  they  iirst 
saw  it. 

In  outline,  this  meteorite  is  irregularly  triangular  and  much  broader  than  it  is 
thick.  Its  surface  shows  the  usual  rounded  and  pitted  appearance.  It  consists  of  solid 
metal,  with  scarcely  a  trace  of  stony  matter,  and  only  a  slight  oxidation  of  th>-  surface. 

The  specific  gravity  of  the  metal  is  7.784.     An  analysis  gives  the  following  results:— 


Iron 

Nickel 

Cobalt 


!|l^:i  l'i'r  wt- 
s.8;5  " 
(>.4<J   " 


TOTAL 100.05 
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I. — Pi-evidential  Address  :    /So>/te  Points  in  which  American   Geological  Science  is 
indebted  to  Canada.     By  Sm  J.  WILLIAM  DAWSON,  C.M.G.,  LL.D.,  F.R.S. 


(Read  May  26, 1886.) 

The  position  of  Canada  relatively  to  original  work  in  Geological  Science,  is  somewhat 
peculiar.  Its  territory  embraces  the  whole  series  of  geological  formations,  and  is  second 
to  no  oth*r  in  the  interest  of  its  rocks  and  minerals,  and  the  extent  and  excellence  of  its 
exposures.  It  is  thus  rich  in  the  raw  material  of  geological  discovery.  But  its  skilled 
and  trained  workers  have  heretofore  been  few.  It  is  delicient  in  great  libraries  and  in  the 
apparatus  of  original  research.  It  possesses  no  wealthy  institutions  able  to  render  sub- 
stantial aid,  either  to  research  or  publication.  Its  Government  has  been  unable  to  devote 
large  sums  to  geological  explorations,  and  su<-h  aid  as  it  has  given  has  been  too  much  re- 
stricted to  merely  economic  explorations. 

With  all  this,  it  lies  beside  a  much  greater  and  more  wealthy  country,  into  which  all 
its  rock  formations  extend,  and  which  excels  it  tenfold  in  number  of  workers,  in  means  of 
publication,  and  in  government  aids  to  science.  It  would  be  too  much  to  expect  that  this 
powerful  neighbour  and  those  who  enjoy  for  the  time  its  advantages,  should  always  be 
generous,  forbearing,  or  even  just,  or  that  they  should  fail  to  use  to  the  utmost  their 
superior  vantage  in  the  race  for  distinction.  Practically,  while  Canada  has  had  much 
reason  to  be  grateful  for  the  friendly  and  generous  sympathy  of  the  naturalists  of  the 
United  States,  it  has  had  occasion,  in  some  happily  exceptional  cases,  to  smart  under  their 
vigorous  competition,  and  in  some  instances  to  deprecate  a  spirit  of  detraction  or  of  unfair 
rivalry. 

It  is  interesting  in  these  circumstances  to  enquire  what  Canada  has  done  in  promoting 
the  advance  of  Geological  Science,  and  how  far  she  has  been  able  to  keep  pace  with  or  anti- 
cipate discovery  abroad.  In  directing  your  attention  to  a  few  facts  bearing  on  this  question, 
I  shall  not  hesitate  to  include  with  our  own  native  workers,  those  who  have  come  to  us 
from  the  mother  countries  of  our  population,  just  as  in  the  United  States  it  is  customary 
to  regard  the  great  men  who  have  been  imported  from  abroad  as  Americans. 

Perhaps  the  simplest  way  will  be  to  begin  with  the  older  formations,  and  to  notice 
Canadian  discovery  as  it  applies  to  the  different  successive  periods  of  geological  time,  as 
represented  in  our  country. 

Canada  has  magnificent  exposures  of  the  oldest  rocks.  Our  vast  Laureutian  and 
[uronian  territory  is  unsurpassed  in  extent  and  importance.  In  this,  therefore,  we  should 
have  some  claims  to  honourable  distinction.  That  we  have  such  is  evidenced  by  the  fact 
that  the  names  "  Laureutiau  "  and  "  Huronian  "  are  of  world  wide  currency,  and  the 
discussions  as  to  the  origin  and  character  of  these  old  rocks,  and  their  possible  evidence  of 
primitive  forms  of  life,  have  centred  around  Canadian  localities  and  specimens. 

In  this  field,  Canada  has  had  some  eminent  workers.    The  ground  was  broken  in  1823 

Sec.  IV.,  1886.    1. 


2  Sill  J.  W.  DAWSON  ON  SOME  POINTS  IN  WHICH  AMERICAN 

by  Dr.  Bigsby's  "  Notes  on  the  Geography  and  Geology  of  Lake  Huron." '  In  this  he 
sketched  the  primitive  rocks  of  Canada,  as  extending  from  the  north-east  of  Lake  Win- 
nipeg, passing  thence  along  the  northern  shores  of  Lakes  Superior,  Huron  and  Siuicoe, 
and  after  forming  the  granitic  barrier  of  the  Thousand  Islands,  spreading  themselves 
largely  throughout  the  State  of  New  York.  He  also  notices  the  principal  varieties  of 
gneiss  and  other  old  rocks,  and  recognizes  their  stratified  character.  About  the  same  time, 
Richardson  published  his  notes  on  the  geology  of  Franklin's  northern  expedition. 

This  was  followed  up  by  important  papers  by  Bayfield  on  the  "  Geology  of  the  North 
Coast  of  the  St.  Lawrence  " "  and  on  Lake  Superior,3  and  by  papers  on  the  Labrador  coast 
and  St.  Paul's  Bay  by  Lieut.  Baddeley,4  while  Ingall  described  the  country  drained  by  the 
St.  Maurice.5  Baddeley's  papers  in  particular,  published  in  the  early  volumes  of  the  Trans- 
actions of  the  Literary  and  Historical  Society  of  Quebec,  show  much  accurate  knowledge  of 
rocks  and  minerals  and  attention  to  stratigraphical  relations,  while  in  all  these  papers 
there  is  a  clear  discrimination  between  the  old  crystalline  rocks  and  the  overlying 
"  transition  ''  beds  holding  fossils. 

It  is  not  too  much  to  say  that  these  researches  between  the  year  1820  and  the  institu- 
tion of  the  Geological  Survey  of  Canada  in  1842,  which  have  been  well  summed  up  by 
Dr.  Harrington  in  his  ''Life  of  Sir  William  Logan,"  placed  Canada  for  the  time  in  a  very 
advanced  and  honourable  position. 

But  the  work  of  Sir  William  Ixjgan,  beginning  in  1842  and  continuing  until  his 
death,  marks  an  epoch  not  only  in  our  knowledge  of  the  Laurentian  and  Huronian  in 
Canada,  but  throughout  the  world.  I.<ogan  in  his  preliminary  report  notices  that  the 
labours  of  Bayfield,  Bigshy,  Baddeley,  Wilson,  Green  and  others,  had  before  his  time 
shown  that  the  primary  rocks,  as  he  then  termed  them,  "form  a  continuous  line  from  one 
end  to  the  other  of  Northern  Canada."  In  his  report  for  1845,  using  Lyell's  term  "  meta- 
morphic,"  he  defines  the  existence  of  a  lower  group  of  gneiss  and  of  an  overlying  group 
containing  crystalline  limestones.  He  also  at  this  time  recognized  the  still  higher  forma- 
tion subsequently  called  "  Huronian,"  and  a  little  later  the  distinctive  characters  of  the 
Upper  Laurentian  were  established.  It  was  in  1854  that  the  name  "  Laurentian  "  was 
proposed  in  Logan's  report  for  that  year. 

An  attempt  has  recently  been  made  by  certain  American  writers,  not,  I  am  happy  to 
say,  men  of  much  estimation  in  their  own  country,  to  belittle  Logan's  work,  and  even  to 
throw  doubts  on  the  validity  of  the  magnificent  stratigraphical  investigations  by  which 
he  finally  established  the  fact  of  the  continuity  and  bedded  character  of  the  Laureutian 
system  and  the  sequence  of  its  deposits.  These  detractions  might  well  be  passed  over  in 
silence  ;  but  I  may  say  here  that,  having  gone  over  several  of  Logan's  Laurentian  sections 
with  his  maps  and  notes  as  my  guides,  I  can  testify  to  the  minute  accuracy  of  his  work, 
and  to  the  care  and  sagacity  with  which  he  had  unravelled  the  relations  of  these  difficult 
and  disturbed  formations.  I  have  also  much  pleasure  in  knowing  that  the  most  eminent 
of  the  later  writers  on  the  Western  Geology  of  the  United  States,  like  Chamberlin  and 
Irving,  fully  accord  with  Logan's  conclusions,  which  have  long  been  accepted  by  the  best 
authorities  in  Eastern  America  and  Europe. 

1  Trans.  G«oL  Sot,  VoL  L  Sec.  ii.  p.  175.  » Ibid.  VoL  v.  (1833)  Sec.  ii.  p.  89. 

1  Trans.  Lit.  and  Hist  Soc.  of  Quebec,  Vol.  i.  '  l/,id.  VoL  i.  » Ibid.  Vol.  ii. 
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Having  been  myself  mixed  up  with  the  farther  questions  that  have  arisen  as  to 
the  animal  nature  of  Eozoon,  and  the  vegetable  origin  of  the  abundant  graphite  of  the 
Middle  Laurentian,  I  shall  say  nothing  of  these  farther  than  this,  that  if  our  Canadian  con- 
clusions should  be  substantiated,  we  shall  stand  here  also  in  advance  of  the  rest  of  the 
world. 

In  like  manner  I  abstain  here  from  entering  into  the  question  of  the  validity  of  the 
Montalban,  Taconian  and  Keweenian  of  our  colleague,  Dr.  Hunt,  which  are  now  subjects 
of  earnest  discussion,  but  I  believe  are  in  great  part,  at  least,  based  on  natural  facts  per- 
ceived by  Logan  in  his  original  examinations  of  the  Pre-Cambrian  formations  of  the  west, 
but  more  distinctly  denned  by  Hunt,  and  which  may  eventually  give  a  new  triumph  to 
Canadian  geology.  I  may  say  here  that  my  own  observations  have  convinced  me  of  the 
reality  of  the  succession  of  (1)  a  Lower  Laurentian  series,  the  Trembling  Mountain  gneiss 
of  I  ogan  ;  (2)  a  Middle  Laurentian,  the  Grenville  series  of  Hunt ;  (3)  an  Upper  Laurentian, 
the  Labradorian  or  Norian  series ;  (4)  the  Huronian  series  ;  (5)  the  Animikie  series ;  (6)  the 
Keweenian  series.  All  these,  except,  perhaps,  the  last,  are  Pre-Cambrian,  and  belong  to 
the  Eozoic  period.  Of  the  Montalban  I  cannot  speak  so  certainly.  There  is  such  a  series, 
and  this  of  great  importance  ;  but  I  do  not  know  from  my  own  observations  its  precise 
geological  position. 

I  need  scarcely  say  that  the  researches  of  Dr.  Hunt  in  the  chemical  and  dynamical 
geology  of  these  ancient  rocks  and  their  relations  to  the  origin  of  continents  and  mountain 
chains  stand  unsurpassed,  and  of  themselves  give  to  Canada  a  clear  title  to  preeminence 
in  this  department. 

Before  leaving  this  subject,  I  may  mention  an  attack  which  has  been  made  on  Sir  W. 
Logan  by  an  American  writer,  on  the  ground  that  the  name  "  Laureiitiau  "  had  been  preoc- 
cupied by  Desor.  It  seems  that  the  latter  had  used  the  word  "  Lawrentian  "  to  express 
the  Pleistocene  deposits  of  the  St.  Lawrence  valley.  But  the  name  never  gained  any  cur- 
rency, and  Logan's  use  of  the  term,  "  Laurentian,"  for  the  old  crystalline  series  was  only 
a  little  later, — Logan  having  applied  the  name  in  1854,  while  Desor's  use  of  the  similar 
name  "Lawrentian,"  had  occurred  in  1851.  Logan  and  Hunt,  who  cooperated  in  the 
matter,  based  the  name,  not  on  the  St.  Lawrence  Eiver,  but  on  the  old  name  Laurenlides, 
applied  by  Garneau  to  the  mountain  range  composed  of  these  rocks.  In  point  of  fact,  the 
name  "  Laurentian  "  was  based  on  the  mountains  composed  of  these  rocks,  and  the  name 
"  Lawrentian  "  on  the  river  itself;  and  the  latter  fell  to  the  ground  as  useless  and  inappro- 
priate. 

The  discovery  of  the  rich  Cambrian  Fauna  of  St.  John,  New  Brunswick,  and,  in  connec- 
tion with  this,  that  of  the  fossil  plants  of  the  neighboring  Devonian  beds,  belong  to  the 
late  Prof.  C.  F.  Hartt,  and  to  our  colleagues,  Mr.  G.  F.  Matthew  and  Prof.  Bailey.  Of  these 
discoveries  I  have  remarked  :  "  The  collection  and  determination  of  the  Cambrian  fossils  of 
what  is  now  known  as  the  Acadian  group,  and  the  excavation  of  the  numerous  Devonian 
plants  of  the  same  district,  constitute  in  my  judgment  two  of  the  most  important  advances 
ever  made  in  the  palaeontology  of  Eastern  America."  Hartt  published  his  first  report  on 
these  fossils  in  1865,  and  they  were  more  fully  described  and  illustrated  in  the  second 
edition  of  my  •'  Acadian  Geology  "  in  1868.  It  is  true  that  long  before  this  time  the  Para' 
doxides  Harlani  of  the  Massachusetts  shales  had  been  discovered,  and  Emmons  had  endeav- 
oured to  illustrate  the  fossils  of  the  Taconic  system.  But  little  attention  had  been  given 
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to  these  facts,  though  as  early  as  1852  they  had  attracted  the  attention  of  the  great  Bohe- 
mian palaeontologist,  Barrande.  Any  one  who  studies  the  magnificent  volumes  of  Hall,  or 
the  earlier  editions  of  Dana's  manual,  will  see  that,  until  Hartt's  discoveries  were  made, 
the  view  of  American  geologists  scarcely  extended  lower  in  the  Palaeozoic  than  the  Pots- 
dam sandstone.  The  work  so  well  begun  by  Hartt  has  been  followed  up  by  Matthew, 
and  we  have,  in  the  last  volume  of  our  Transactions,  a  memoir  in  which  many  new  forms 
are  added  to  this  ancient  fauna,  and  we  hope  at  our  present  meeting  to  have  for  the  first 
time  a  subdivision  of  its  fossils  according  to  age,  parallel  to  that  ascertained  in  "Western 
Europe.  In  a  paper  to  be  read  at  the  present  meeting,  Mr.  Matthew  is  able  to  tabulate 
sixty-five  species  and  twenty-one  varietal  forms,  from  the  lowest  division  of  the  Acadian 
group,  corresponding  to  the  earlier  Cambrian  of  Europe. 

A  curious  accident  has  recently  happened  in  connection  with  Hartt'e  collections. 
These  remained  after  his  death  in  the  United  States,  and  were  offered  for  sale,  and  should 
have  been  acquired  for  our  Canadian  collections.  The  fossil  plants  I  purchased  at  my 
own  expense  for  the  McGill  College  collection,  but  the  primordial  fossils  I  had  not  means 
to  redeem,  and  the  Survey  was  at  the  time  equally  impecunious.  They  remained  conse- 
quently in  Cornell  University,  and  Hartt's  types,  which  Mr.  Matthew  should  have  had  as 
the  basis  of  his  work,  have  been  republished  as  a  Bulletin  of  the  United  States  Geological 
Survey,  illustrated  in  a  far  more  sumptuous  manner  than  I  was  able  to  afford  in  my 
"  Acadian  Geology,"  and  there  can  be  little  doubt  that  the  effect  will  be  that  abroad  an 
ollicer  of  that  Survey  will  practically  receive  the  credit  which  should  belong  to  Canadians, 
though  he  has  dom>  little  if  anything  to  advance  the  knowledge  of  the  subject  beyond 
the  point  where  Hartt  left  it.  Prof.  Bailey,  who  has  been  following  up  the  stratigraphy 
of  these  rocks  as  ably  as  the  fossils  have  been  worked  by  Matthew,  has  directed  my 
attention  to  the  fact  that  in  a  recent,  somewhat  pretentious  volume  issued  in  Cambridge, 
the  work  of  Canadian  geologists  in  these  rocks  is  sneered  at,  and  that  by  unfair  citations 
of  statements  made  at  different  times  and  during  the  progress  of  discovery,  we  are  made  to 
appear  as  at  variance  with  one  another.  On  this  subject  I  would  say  that,  in  my  own 
connection  with  the  geology  of  the  Maritime  Provinces,  I  have  ever  endeavoured  to  pro- 
mote the  work  of  my  younger  geological  friends ;  have  at  once  admitted  any  new  dis- 
covery, even  when  contradicting  the  conclusions  I  had  formed  from  a  less  complete  induc- 
tion of  facts ;  and  that  the  work  of  Hartt,  Matthew  and  Bailey  in  the  complicated  and 
disturbed  coast  rocks  of  southern  New  Brunswick  has  produced  results  in  stratigraphy  and 
pahrontology  more  accurate,  complete  and  important  in  the  interests  of  science,  than  any 
that  can  be  shown  with  reference  to  the  continuation  of  these  same  rocks  in  New  England. 

If  the  holding  of  different  opinions  on  debatable  points,  and  the  free  and  active  dis- 
cussion of  these  opinions  is  to  be  a  ground  of  accusation  against  Canadian  geologists,  I 
fear  the  next  great  group  of  rocks,  that  Siluro-Cambrian  series  to  which  Logan  gave 
the  name  "  Quebec  Group,"  may  afford  more  ground  of  complaint.  It  would  be  useless 
here  to  attempt  to  summarize  the  discussions  in  which  Hall,  Emmons,  Dana,  and  many 
other  American  geologists  have  taken  part,  or  the  bold  and  masterly  way  in  which  Logan 
and  Billings  cut  the  Gordian  knot,  or  the  subsequent  discussions  of  Hunt,  Selwyn  and  Mac- 
farlane.  I  have  elsewhere  noticed  these  subjects,  and  hope  to  do  so  again  before  long.  I 
may  content  myself  with  quoting  a  general  statement  on  the  subject,  made  in  18*79,  and 
still  I  think  correct. 
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When  Sir  William  Logan  commenced  the  Geological  Survey  of  Canada  in  1842,  the 
older  rocks,  in  so  far  as  his  field  was  concerned,  were  almost  a  terra  incognita,  and  very 
scanty  means  existed  for  unravelling  their  complexities.  The  "  Silurian  System  "  of  Mur- 
chison  had  been  completed  in  1838,  and  in  the  same  year  Sedgwick  had  published  his 
classification  of  the  Cambrian  rocks.  The  earlier  final  reports  of  the  New  York  Survey 
were  being  issued  about  the  time  when  Logan  commenced  his  work.  The  great  works  of 
Hall  on  the  palaeontology  of  New  York  had  not  appeared,  and  scarcely  anything  was  known 
as  to  the  comparative  palaeontology  and  geology  of  Europe  and  America.  Those  who  can 
look  back  on  the  crude  and  chaotic  condition  of  our  knowledge  at  that  time,  can  alone  ap- 
preciate the  magnitude  and  difficulty  of  the  task  that  lay  before  Sir  William  Logan. 
To  make  the  matter  worse,  the  most  discordant  views  as  to  the  relative  ages  of  some  of  the 
formations  in  New  York  and  New  England  which  are  continuous  witli  those  of  Eastern 
Canada,  had  been  maintained  by  the  officers  of  the  New  York  Survey. 

Sir  William  made  early  acquaintance  with  some  oi'  these  difficult  formations.  His  first 
summer  was  spent  on  the  coast  of  Gaspe  and  the  Baie  des  Chaleurs,  where  he  saw  four  great 
formations,  the  Quebec  group,  the  Upper  Silurian,  the  Devonian,  and  the  Lower  Carboni- 
ferous, succeeding  each  other,  obviously  in  ascending  order,  and  each  characterized  by 
some  fossils,  most  of  which,  however,  were  at  that  time  of  very  uncertain  age.  I  remember 
his  showing  me  in  the  autumn  of  that  year  the  note-books  in  which  he  had  carefully 
sketched  the  stratigraphieal  arrangements  he  had  observed,  and  also  the  forms  of  charac- 
teristic fossils.  But  both  wanted  an  interpreter.  The  plants  of  the  G-aspe  Devonian  were 
undescribed ;  many  of  them  of  forms  till  then  iinheard  of.  The  shells  and  corals  and 
graptolites  of  the  older  formations  could  be  only  roughly  correlated  with  some  of  those  in 
the  New  York  reports.  The  rock  formations  are  very  unlike  those  of  the  New  York  series. 
Still  this  work  of  1842  and  1843  was  plain  and  easy,  compared  with  that  which  arose  in 
tracing  these  formations  to  the  south-west.  I  may  add  here  that  I  have  since  studied 
some  of  these  Graspe  sections  with  Sir  William's  manuscript  note-books  in  my  hand,  and 
have  been  amazed  at  the  extraordinary  care  and  exactitude  with  which  every  feature  of 
the  rocks  had  been  observed  and  noted  down.  Much  of  the  detail  in  these  early  note-books 
of  Sir  William  still  remains  unpublished.  Those  who  would  detract  from  the  work  of  Sir 
Wiilliam  Logan,  if  there  are  any  such,  should  remember  these  early  beginnings,  and  com- 
pare them  with  the  massive  foundations  which  have  been  laid  for  us  to  build  iipou. 

And  now,  after  the  labour  of  more  than  thirty  years  on  the  part  of  Sir  William  and 
those  he  had  gathered  around  him,  how  do  these  subjects  stand  ?  (1)  We  have  all  the 
comparatively  flat  and  undisturbed  formations  of  the  great  plains  of  Upper  and  Lower 
Canada,  our  share  of  the  interior  continental  plateau  of  America,  worked  out  and  mapped, 
and  their  fossils  characterized  so  that  a  child  may  read  them.  (2)  The  complex  hilly  dis- 
tricts, with  their  contorted,  disturbed  and  altered  beds,  which  extend  from  New  England 
to  Gaspe,  have  been  traversed  in  every  direction,  the  limits  of  their  different  formations 
marked,  and  a  theory  as  to  their  age  and  structure  put  forth,  which,  whether  we  accept  it 
or  not,  has  in  it  important  features  of  the  truth,  and  rests  on  facts  on  which  every  disputant 
must  take  his  stand.  (3)  We  have  the  still  older  formations  of  the  Laurentian  hills  traced 
in  their  sinuous  windings,  and  arranged  in  an  order  of  succession  which  must  stand 
whether  the  names  given  by  Sir  William,  and  now  accepted  throughout  the  world,  be  ob- 
jected to  or  not.  After  the  work  of  Sir  William  Logan,  no  cavilling  as  to  names  can  ever 
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deprive  Canada  of  the  glory  of  beiug  the  home  of  the  scientific  exploration  of  the  Lauren- 
tian ;  and  much  examination  of  the  ground  which  he  explored  enables  me  to  affirm  that 
no  one  will  ever  be  able  permanently  to  overset  the  general  leading  subdivisions  which 
he  established  in  the  Laurentian  and  Huronian  systems. 

"We  may  sum  this  matter  up,  in  so  far  as  Sir  William  Logan's  work  is  concerned,  and 
that  of  his  assistants,  and  of  Hall  and  Billings  in  the  department  of  paleontology.  Their 
researches  have  established  : — (1)  The  general  diversity  of  mineral  character  in  the  Paleo- 
zoic sediments  on  the  Atlantic  slope  as  compared  with  the  internal  plateau  of  Canada.  In 
these  results  Bailey,  Matthew  and  Hartt  in  New  Brunswick,  and  the  writer  in  Nova 
Scotia,  have  also  borne  some  part.  (2)  The  establishment  of  the  Quebec  group  of  rocks  as 
a  series  equivalent  in  age  to  the  Calciferous  of  America,  and  to  the  Areuig  audSkiddawof 
England,  and  the  elucidation  of  its  peculiar  fauna.  (3)  The  tracing  out  and  definition  of 
the  peculiar  faulted  junction  of  the  coastal  series  with  that  of  the  interior  plateau,  extend- 
ing from  Quebec  to  Lake  Champlain.  (4)  The  definition  in  connection  with  the  rocks  of 
the  Quebec  group,  by  fossils  and  stratigraphy,  of  formations  extending  in  age  from  the 
Potsdam  sandstone  to  the  Upper  Silurian,  as  in  contact  with  this  group,  in  various  relations, 
along  its  range  from  the  United  States  frontier  to  Gasp6 ;  but  the  complexities  in  connec- 
tion with  these  various  points  of  contact,  and  the  doubts  attending  the  ages  of  the  several 
formations,  have  never  yet  been  fully  solved  in  their  details.  (5)  The  identification  of  the 
members  of  the  Quebec  group  and  associated  formations  with  their  geological  equivalents 
in  districts  where  these  had  assumed  different  mineral  conditions,  either  from  the  associa- 
tion of  contemporaneous  igneous  beds  and  masses,  or  from  subsequent  alteration,  or  both. 
It  is  with  reference  to  the  results  under  this  head,  the  most  difficult  of  all,  that  the  greater 
part  of  the  objections  to  Sir  William's  views  have  arisen,  and  that  recent  discussions  and 
observations  have  somewhat  modified  his  conclusions. 

I  may  be  permitted  to  add  that  we  hope  to  have  at  this  meeting  a  communication 
from  Prof.  Lapworth,  so  well  known  as  an  authority  on  Graptolites,  in  which  he  compares 
the  fossils  of  this  group  found  in  Canada  with  those  of  Europe,  and  while  giving  important 
new  light  on  the  whole  subject,  substantiates  the  conclusions  previously  arrived  at  by 
Canadian  geologists,  and  published  in  local  reports  and  periodicals. 

In  the  wide-spread  Siluro-Cambrian,  Silurian  and  Devonian  formations  of  the  great 
interior  plateau  of  the  American  continent,  the  geologists  of  the  State  of  New  York  have 
had  the  start  of  us,  and  Hall  stands  facile  princeps  as  their  interpreter.  Hall  has,  indeed, 
by  his  services  to  Canadian  paleontology,  as  well  as  to  that  of  the  United  States,  entitled 
himself  to  adoption  as  a  Canadian,  and  has  been  so  adopted  by  various  societies  and  insti- 
tutions, but  next  to  him  we  have  a  right  to  place  Billings,  whose  accurate  work  and 
sagacious  insight  are  unsurpassed,  and  whose  industry  is  evidenced,  as  I  am  informed  by 
his  successor,  by  his  descriptions  of  more  than  one  thousand  new  species  and  sixty-nine 
new  genera,  while  he  has  added  not  merely  to  our  catalogue  of  Canadian  fossils  but  to  the 
knowledge  of  the  world.  Another  special  claim  of  Canada  is  that  to  the  ownership  of  the 
Guelph  formation,  a  fossiliferous  group  wanting  in  the  State  of  New  York,  and  thus  filling 
a  gap  in  the  history  of  life  in  the  Silurian  age  in  America.  The  fossils  of  this  formation 
were  studied  by  Mr.  Billings,  and  still  more  recently  the  collections  of  Mr.  Townsend,  a 
local  collector,  have  been  described  by  Mr.  Whiteaves,  and  have  added  several  new  fauna 
to  those  previously  known. 
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Of  those  upper  members  of  the  Palaeozoic  series  with  which  I  am  myself  most  conver- 
sant, I  shall  not  say  much.  Canada  has  taken  the  lead  in  the  discovery  of  insects  of  the 
Devonian  or  Brian  period.  We  have  discovered  and  described  more  of  the  land  plants  of 
that  period  than  are  known  in  any  other  country,  perhaps  in  all  other  countries  ;  and  the 
Devonian  flora  of  Canada  is  the  term  of  reference  and  comparison  for  that  of  all  other 
countries.  New  interest  has  been  added  to  the  Brian  of  America  by  the  discovery,  first  made 
known  by  Mr.  Ells,  of  fossil  fishes  in  rocks  of  this  age  at  the  mouth  of  the  Restigouche 
River,  a  discovery  followed  up  by  Mr.  Foord,  and  by  the  description  of  the  specimens  by 
Mr.  Whiteaves.  The  results  are  a  Lower  Devonian  fish  fauna  characterized  by  Cephalaspis 
and  Coccosteus  and  two  species  of  selachians,  and  an  Upper  Devonian  fauna  affording 
Pterichthys,  Phaneropleuron,  etc.,  in  all  eight  species.  It  is  interesting  to  note  that  these 
faunas  are  associated  with  plants  characteristic  respectively  of  the  Lower  and  Upper 
Devonian. 

Much  has  been  done  in  the  Carboniferous  flora,  and  more  especially  in  the  discrim- 
ination of  its  successive  stages,  from  the  Lower  Carboniferous  to  the  Permian.  To  us 
science  owes  the  earliest  discovery  in  America  of  Carboniferous  batrachians,  the  oldest 
stomapod  crustacean,  and  the  first  known  palaeozoic  land  shells  and  millipedes  ;  and  some 
of  our  grand  coast  sections  and  exposures  of  Carboniferous  rocks  have  become  as  familiar 
as  household  words  to  the  geologists  of  every  country. 

Canada  is  not  richly  endowed  with  rocks  of  the  early  Meso/oic  age,  except  perhaps 
in  those  western  districts  as  yet  only  imperfectly  explored.  Our  Triassic  rocks  and  their 
associated  trappean  beds  were  very  early  studied,  and  though  here  we  owe  much  to  Jack- 
sou  and  Alger,  we  have  also  done  much  for  ourselves.  I  was  amused  not  long  ago  to  see 
relations  of  the  trappean  rocks  to  the  red  sandstones  long  ago  established  in  Nova 
Scotia,  only  beginning  to  be  applied  to  the  similar  rocks  of  Connecticut  and  New  Jersey. 

Our  Cretaceous  and  Tertiary  rocks  of  the  Northwest  are  only  as  yet  partially  explored. 
Still  we  have  already  done  something  to  elucidate  their  structure.  The  work  of  Dr. 
Selwyn,  Mr.  Richardson,  Dr.  Or.  M.  Dawson  and  Mr.  Whiteaves,  has  thrown  much  new 
light  on  their  age  and  distribution,  and  we  have,  I  think,  taken  the  lead  in  disentangling 
the  confusion  introduced  into  their  flora  by  a  too  rigid  adhesion  to  arbitrary  classifications 
introduced  into  palceobotany  in  Europe.  We  can  show  in  the  Transactions  of  this  Society 
the  first  clear  and  consecutive  sequence  of  plants  from  the  Lower  Cretaceous  into  the 
Eocene,  «nd  the  conclusions  based  many  years  ago  on  collections  made  in  Canadian  terri- 
tory, are  only  now  being  introduced  to  notice  and  recognized  as  correct  in  the  United 
States. 

In  this  connection  an  important  discovery  has  been  made  by  Mr.  Whiteaves  in  the 
study  of  the  fossils  collected  by  Mr.  Richardson  and  Dr.  G-.  M.  Dawson,  in  the  Queen  Char- 
lotte Islands.  Mr.  Whiteaves,  whose  previous  studies  in  English  Mesozoic  fossils  entitle 
him  to  be  regarded  as  an  authority  in  this  matter,  finds  evidence  that  beds  of  the  age  of 
the  English  Gault  exist  in  these  western  regions,  and  that  a  portion  of  the  so-called  Jurassic 
of  the  western  territories  of  the  United  States,  is  probably  Lower  Cretaceous.  This  fact 
brings  the  geology  of  the  West  more  into  harmony  with  that  of  the  eastern  part  of  America, 
which  seems  to  have  been  dry  land  during  the  Jurassic  period.  I  find,  however,  that,  in  a 
recent  article  in  the  "  American  Journal  of  Science,"  Mr.  Whiteaves  complains,  apparently 
with  justice,  that  while  his  conclusions  have  been  only  partially  accepted,  credit  is  denied 
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1'or  the  corrections  introduced  by  him,  and  even  the  collections  and  stratigraphical  observa- 
tions on  which  his  results  were  based,  are  disparaged. 

The  quiet  way  in  which  the  American  palaeontologist  speaks  of  the  collections  made 
by  Richardson  and  Dr.  Dawson  as  "  some  fossils,"  "  reported  to  come  from  certain  beds," 
when  these  extensive  collections  are  known  to  be  accompanied  with  the  most  careful 
stratigraphical  work,  would  be  amusing  if  it  were  not  provoking.  It  is  only  to  be  paral- 
leled by  the  similar  simplicity  of  some  European  paleontologists.  One  of  these,  in  discus- 
sing the  nature  of  Eozoou  laments  that  no  accurate  geological  work  has  been  done  on  the 
Canadian  Laureutian.  Another,  when  affirming  the  Cretaceous  plants  of  Vancouver 
Island  to  be  Miocene,  speaks  of  the  geology  of  this  island  as  quite  unknown,  and  a  third 
coolly  assumes  the  Devonian  beds  of  New  Brunswick  to  be  Carboniferous,  because  he 
supposes  that  no  one  has  explored  the  stratigraphy  of  these  unknown  regions  ! 

In  the  disputed  questions  of  Pleistocene  geology  it  would  be  premature  to  make  any 
boast.  I  may  say,  however,  that  the  Canadian  school  of  geologists  has  distinguished  itself 
by  moderate  views  us  to  the  Glacial  period.  The  fact  that  we  can  study  on  our  own  coasts 
many  of  its  operations  still  in  progress  has  contributed  to  this.  We  have  also  the  advan- 
tage in  the  St.  Lawrence  valley  and  the  western  plains  of  a  vast  horizontal  distribution  of 
Pleistocene  beds,  and  of  very  rich  fossiliferous  deposits.  Certain  it  is  that  we  have  taken 
the  lead  in  working  out  the  fauna  and  llora  of  the  so-called  "Glacial  Period,"  and  have  so 
far  avoided  those  more  extreme  notions  of  continental  glaciation  which  have  gained  cur- 
rency in  the  1'nited  States.  I  feel  convinced  that  ultimately  our  caution  in  this  will  be 
vindicated,  and  that  we  shall  liiul  that  the  sober  afterthought  of  geologists  will  refer  the 
glaciation  of  rocks  and  the  transport  of  boulders  quite  as  much  to  the  action  of  marine 
currents  and  lloating  ice  as  to  land  glaciers.  A  powerful  reaction  is  taking  place  in  this 
direction  in  Europe,  and  though  the  influence,  of  certain  great  names  still  upholds  in 
the  Tinted  States  very  extreme  views  as  to  the  Glacial  Age,  they  must  soon  be  toned 
down  within  the  limits  demanded  by  our  knowledge  of  physical  facts  and  possibilities. 

1  have  been  able  to  refer  only  very  generally  to  a  few  of  the  leading  departments  of 
geological  discovery  in  which  this  country  has  taken  the  lead  or  has  successfully  followed. 
Enough  has  been  said  to  show  that  though  Canadian  science  labours  xmder  many  disad- 
vantages, its  votaries  have  not  thereby  been  deterred  from  working,  and  that  their  labour 
has  not  only  been  crowned  with  a  fair  measure  of  success,  but  that  they  have  in  many 
cases  been  able  to  act  as  teachers  to  those  who  might  be  supposed  to  have  advanced  far 
beyond  them.  It  remains  to  our  younger  men  to  uphold  and  extend  our  good  reputation 
in  these  respects,  and  I  trust  that  as  many  of  them  have  been  favoured  with  educational 
advantages  beyond  those  of  their  predecessors,  they  may  also  be  supplied  with  greater 
facilities  for  exploration  and  publication,  and  that  our  public  men  will  beware  of  falling 
into  the  popular  mistake  of  limiting  our  scientific  expenditure  by  a  narrow  and  slavish 
utilitarianism  which  defeats  its  own  ends. 
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II. — Recent  Additions  to  Canadian  Filicinece,  with  New  Stations  for  some  of  the  Species 
previously  recorded.     By  T.  J.  "W.  BURGESS,  M.B. 


(Presented  May  28,  1886.) 


The  discovery,  since  the  publication  of  a  revision  of  Canadian  Filicine:e  by  Professor 
Macoun  and  myself  in  the  Transactions  of  this  Society  for  1884,  of  several  ferns,  not  hith- 
erto regarded  as  Canadian,  and  additions  to  the  stations  recorded  for  some  of  the  rarer 
species  therein  mentioned,  leads  me  to  hope  that  a  brief  supplemental  paper  on  the  same 
subject  will  not  be  quite  wanting  in  interest,  and  to  facilitate  reference,  the  numbering 
of  the  genera,  etc.,  in  the  previous  article,  has  been  retained  through  this. 

ORDER. — OIMI  HM.I.OSSK  i  i:.  Limit. 

Genus  I.— OPHIOGLOSSUM,  L. 

1. — 0.  VTJLGATTJM,  L.  The  unknown  Nova  Scotia  station  of  Professor  McCulloch 
(vide  "Canadian  Filicinese"  in  Trans.  Roy.  Soc.  Can.,  Vol.  II,  Sect.  IV,  p.  174),  has  prob- 
ably been  rediscovered ;  Mr.  Campbell,  a  student  of  Dalhousie  College,  having  in  1884 
found  it  in  a  field  near  Truro,  at  which  place  Mr.  McCulloch  used  to  live.  Low  meadow, 
Port  Stanley,  Elgin  Co.,  Ont. — /.  Bowm  an. 

Genus  II— BOTRYCHIUM,  Swz. 

1. — B.  LUNARIA,  Swz.  Open  spaces  in  damp,  grassy  thickets  at  the  Hudson's  Bay 
Co.'s  post  on  Lake  Mistassini,  and  in  a  similar  locality  near  the  Oatmeal  Falls  on  Rupert 
River,  Northeast  Territory. — J.  M.  Macoun. 

2. — B.  MATRICARLEFOLIUM,  A.  Br.  On  damp  hillsides,  under  bushes,  Dalhousie,  N. 
B. — /.  Fletcher.  R^gina,  Assa. — N.  H.  Cowdry.  Some  specimens  collected  by  Professor 
Macoun  in  1885,  near  Silver  City,  Alta.,  on  the  grassy  slope  below  the  peak  of  Castle 
Mountain,  Rocky  Mountains,  are  perhaps  referable  here,  but  are  too  immature  to  admit 
of  separation  with  certainty  from  B.  lunaria.  Further  search  in  this  locality  for  more 
mature  specimens  is  of  importance,  since,  if  true  B.  natricaricefolium,  our  western  limit  for 
this  species  ceases  to  be  Regina. 

3. — B.  LANCEOLATTJM,  Angs.  In  the  Rev.  Jas.  Fowler's  revised  list  of  New  Brunswick 
plants  (Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.)  a  new  station,  Kennebeccasis,  is  recorded  by 
Mr.  G.  U.  Hay,  but  I  have  seen  none  of  the  specimens. 

k5. — B.  TERNATUM,    Swz.    Old  pastures,   Truemanville,  Cumberland  Co.,  N.   S. — H. 
rueman.     One  of  the  specimens  received  from  this  locality  has  two  perfect  sterile  fronds, 
Sec.  IV.,  1886.    2. 
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the  one  risim--  from  near  the  base  of  the  plant,  the  other  about  an  inch  and  a  half  higher 
up.  While  examples  with  two  sterile  fronds,  one  the  product  of  the  previous  year,  arc 
common,  in  this  case  the  two  are  the  growth  of  the  same  season.  In  addition,  these 
fronds  are  much  more  membranaceous  than  usual,  lacking,  indeed,  almost  completely, 
that  fleshiness  so  characteristic  of  this  species.  Growing  with  B.  lunaria,  but  rare,  at  the 
Oatmeal  Falls,  Rupert  River,  N.  E.  Terr.  (var.  rutafolium).  —  J.  M.  Macoun.  Very  rare  on 
the  snow  slides  near  the  summit  of  the  Selkirk  Mountains,  B.  Col.,  on  the  line  of  the  C. 
p.  Ry.  —  Macoun.  Common  about  Victoria,  Vancouver  Island,  B.  Col.,  amongst  bushes  on 
the  margins  of  lakes  and  swamps  (var.  australe).  —  /.  R.  Anderson. 

Var.  DISSECTUM,  Milde.  Very  characteristic  specimens  were  collected  in  1885,  by 
Professor  Macoun,  in  woods  near  the  Whirlpool,  Niagara  Falls,  Out.,  where  also  was 
found  an  approach  to  var.  obliquum,  Milde. 

li.  —  15.  YIHUINIANUM,  Ftrz.  Under  hardwood  trees,  Truemauville,  Cumberland  Co., 
N.  S.  —  //.  Trunman.  Very  abundant  in  open,  boggy  woods,  and  in  burnt  woods  of  any 
kind,  all  around  Lake  Mistassini,  N.  E.  Terr.  —  J.  M.  Macoun.  Rather  rare  on  grassy 
slopes,  and  in  open  woods,  from  Laggau  in  the  Rocky  Mountains,  Alta.,  to  Donald  in  the 
Columbia  Valley,  15.  Col.,  along  the  line  of  the  C.  P.  Ry.  —  Macoun.  Common  in  rich  woods 
about  Victoria,  and  in  other  parts  of  Vancouver  Island,  B.  Col.  —  /.  R.  Anderson.  The  so- 
called  var.  grucile,  Hook,  and  Grev.,  is  noted  in  the  Rev.  Jas.  Fowler's  revised  list  as  occur- 
ring on  dry,  rocky  heights  at  the  mouth  of  the  Upsalquitch  River,  N.  B. 


OllDEK.  —  I   I  IK    IV    JuSS. 

Genus  I.—  POLYPODIUM,  L. 

1.—  P.  vruiAitK,  L.,  var.  CAMHUICUM,  Willdenow,  (P.  Cambricum,  L.)  Specimens  refer- 
able to  this  form,  commonly  known  in  England  as  Welsh  Polypody,  from  its  being  originally 
collected  in  Wales,  have  been  found  within  our  limits.  They  were  obtained  on  rocks  at 
Port  Simpson  on  Portland  Inlet,  B.  Col.,  opposite  the  southern  extremity  of  Alaska,  and 
were  furnished  by  Mr.  J.  R.  Anderson  of  Victoria,  B.  Col.  The  fronds  are  broader  and 
more  oval  in  general  outline  than  in  the  type,  while  the  primary  divisions  are  acute, 
widened  in  the  middle,  and  pinnatilid  into  narrow,  variously  shaped  segments,  many  of 
which  are  serrulate.  Being  fertile,  the  specimens  might  be  placed  under  var.  semilacerum, 
Moore,  sometimes  called  Irish  Polypody,  from  its  having  been  first  noticed  in  Ireland,  but 
Dr.  Milde  includes  this  form  under  var.  Cambricum,  the  original  type  of  which  is  always 
barren,  and  I  have  preferred  to  follow  him. 

Genus  II.—  GYMNOGRAMME,  Desv. 

1.  —  G.  TRIANOUIARIS,  Kaulf.  Reported  by  Mr.  J.  R.  Anderson  as  common  about 
Victoria,  B.  Col.,  on  bare  hills  unirer  the  shady  sides  of  rocks. 

Genus  III.—  CHEILANTHES,  Swz. 
1.  —  C.  UIUCILLIMA,  D.  C.  Eaton.     Of  this  species,  Mr.  Anderson  writes  to  me,  "  found 
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in  fissures  of  dry  rocks  on  Mount  Finlayson,  at  the  head  of,  and  on  other  hills  on  the  east 
side  of,  Saanich  Arm,  near  Victoria,  B.  Col." 

Genus  IV.— PELLJEA,  Link. 

1. — P.  ORACILIS,  Hook.  Madawaska,  N.  B. — Hay  (Fowler  in  Bull.  Nat.  Hist.  Soc.  N. 
B.,  No.  IV.)  Crevices  of  wet  rocks  at  the  mouth  of  Temiscami  Eiver,  about  twenty-five 
miles  from  the  east  end  of  Lake  Mistassini,  N.E.  Terr. — J.  M.  Macoun.  Crevices  of  rocks 
in  rear  of  the  C.  P.  Ry.  water-tank  at  Kicking  Horse  Lake,  and  at  Mount  Stephen, 
B.  Col. — Macoun.  Rocky  hillsides,  not  common,  Kootenay  District,  B.  Col. — J.  R.  Anderson. 

2. — P.  ATKOPURPUEEA,  Link.  Very  ran;  in  crevices  of  limestone  rocks  on  the  moun- 
tains near  Kauanaskis  Station  on  the  C.  P.  Ry.,  Alta. — Macmm.  Hillsides  amongst  bro- 
ken rocks,  not  common,  Kootenay  District,  B.  Col. — J.  R.  Anderson. 

Genus  V—  CRYPTOGRAMME,  R.  Br. 

1. — C.  ACROSTICHOIDES,  R.  Br.  Common  at  Victoria,  B.  Col.,  among  rocks  on  bare 
hills. — /.  R.  Anderson. 

Genus  VI— PTERIS,  L. 

1. — P.  AQUILINA,  L.  Common  at  Lake  Mistassini,  and  down  the  Rupert  River  to 
James  Bay,  N.  E.  Terr. — /.  M.  Macoun. 

Var.  LANTJOINOSA,  Bong.  Our  eastern  range  for  this  form  is  now  known  to  extend 
at  least  as  far  as  the  Columbia  River,  B.  Col.,  Professor  Macoun  having  found  it,  in  1S85, 
abundant  in  pine  woods  in  the  valley  of  that  stream,  along  the  line  of  tho  C.  P.  Ry. 

Genus  VII.— ADIANTUM,  L. 

1. — A.  PEDATUM,  L.  "  Keswick  Ridge,  York  Co., — Fowler ;  Andover,  Victoria  Co.,— 
Hay;  Moose  Mountain,  Carleton  Co., — Dr.  Bailey."  (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B., 
No.  IV.) 

Var.  RANOIFERINUM,  n.  var.  Pinnules  longer  stalked,  convex  on  the  lower  border, 
rising  from  the  rachis  at  an  acute  angle,  gradually  tapering  at  the  base,  deeply  cleft  into 
narrow,  toothed  lobes  on  the  upper  side,  rounded  from  below  upward  at  the  outer  extre- 
mity ;  sori  few. 

This  very  peculiar  and  beautiful  form,  to  which  the  name  rangiferinum  has  been  given 
on  account  of  the  resemblance  of  the  pinnules  to  the  horns  of  the  reindeer,  was  found  on 
thickly  shaded  rocks  overhanging  the  waters  of  Gold  Stream,  at  the  base  of  Mount  Fin- 
layson,  twelve  miles  from  Victoria,  B.  Col.,  by  Mr.  J.  R.  Anderson.  The  pinnae  are  very 
few  in  number  and  long  in  proportion  to  the  size  of  the  plant,  e.  g.,  a  specimen  about  two 
feet  high  has  only  three  on  each  of  the  primary  branches,  those  nearest  the  forking  on 
each  side  measuring  not  less  than  thirteen  inches.  It  is  in  the  pinnules,  however,  that 
the  most  marked  peculiarities  are  seen.  These,  in  the  ordinary  form,  are  short  stalked, 
spring  from  the  rachis  at  right  angles,  and  have  the  lower  margin  usually  straight  or 
more  or  less  concave,  but  in  this  they  are  well  petioled,  rise  at  a  very  acute  -angle,  and 
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have  the  lower  border  markedly  convex.  Their  base,  instead  of  being  straight  and  square, 
is  gradually  tapering  ;  the  upper  edge  is  deeply  cleft  into  narrow,  toothed  lobes ;  and  the 
outer  extremity  is  not  rounded  from  above  downward,  but  has  its  upper  margin  projecting 
beyond  the  lower,  so  as  to  make  the  rounding  just  the  reverse.  Only  a  few  of  the  lobes 
are  fertile.  The  accompanying  figure  of  a  part  of  a  pinna  will  probably  give  a  better  idea 
of  these  distinctions. 


Fio. — A.  pedatutn  rttr.  rangiferinnm. 

Interesting  points  about  this  plant,  which  I  am  now  trying  to  determine,  refer  to  the 
frequency  of  its  occurrence  and  constancy  in  cultivation. 

Genus  VIII.— LOMARIA,   Willd. 

1 . — L.  .SPICANT,  Desr.  Reported  by  Mr.  Anderson  as  common  in  rich  woods  near  Vic- 
toria, Vancouver  Island,  B.  Col.,  and  along  the  coast  of  the  mainland.  All  the  specimens 
that  I  have  seen  from  this  locality  have  the  pinnae,  except  the  lower  reduced  ones,  acute 
or  mucromite  instead  of  obtuse,  as  is  said  to  be  oftenest  the  case. 

Genus  X.— ASPLENIUM,  L. 

1. — A.  VIRIDK,  finds.  Clefts  of  shaded  rocks  at  the  mouth  of  Temiscami  River, 
twenty-five  miles  from  the  east  end  of  Lake  Mistassiui,  N.  E.  Terr. — J.  M.  Macoun.  In  rich 
soil  amongst  broken  rocks,  at  Port  Simpson  on  Portland  Inlet,  Northern  B.  Col. — /.  R. 
Anderson. 

2. — A.  TRICHOMANES,  L.  Amongst  broken  rocks  on  Mount  Isouhailim,  near  the 
mouth  of  Cowichan  River,  Cowichan  District,  Vancouver  Island,  and  in  Kooteuay  District, 

B.  Col.—/.  R.  Anderson. 

• 

5. — A.  THELYPTEROIDES,  MX.  For  New  Brunswick,  where  this  fern  is  said  to  be 
scarce,  the  following  new  stations  are  recorded :  "  Bass  River, — Fowler  ;  Fredericton, — 
Vroom  ;  Salmon  River,  Victoria.  Co.,— Hay."  (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.) 

Genus  XL— SCOLOPENDRITJM,  Smith. 

1. — S.  VDLOARE,  Smith.  Three  interesting  forms,  vars.  ma.rginat.um,  ramosum  and  multi- 
fidvm,  of  this  very  variable  fern,  collected  near  "Woodstock,  N,  B.,  have  been  received  from 
Mr.  Peter  Jack  of  Halifax,  N.  S. 

Var.  MAROUNATUM,  Moore.  (Nature  Printed  British  Ferns,  II,  pp.  139  and  166  ;  Hand- 
book of  British  Ferns,  3rd  ed.,  198).  The  following  is  Mr.  Moore's  description :— "  Fronds 
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narrow-oblong,  strap-shaped,  truncate  at  the  base  ;  attenuate  at  the  apex,  the  margin 
inciso-lobate  ;  fertile  ;  the  epidermis  of  the  under  surface  also  developed  near  the  mar- 
gin into  a  lobed,  excurrent  membrane,  which  bears  sori  on  both  surfaces."  In  the  New 
Brunswick  specimens,  the  peculiar  lobed,  excurrent  membrane  is  well  marked,  and  gives 
the  frond  the  appearance  of  being  double,  i.  e.,  as  if  two  fronds,  both  soriferous,  had  been 
pasted  together,  the  one  on  top  of  the  other.  The  layer  corresponding  to  the  frond  proper 
slightly  exceeds  (one-sixteenth  to  one-eighth  of  an  inch)  that  from  the  epidermis,  and  is 
lobed  and  dentate.  The  only  deviation,  which  is  of  little  account,  from  the  description,  is 
that  the  base  is  heart-shaped  and  auricled  instead  of  truncate.  S.  vulgare  is  occasionally 
seen  with  sori  on  the  upper  as  well  as  the  under  surface  of  the  fronds,  which  abnormality 
sometimes  proceeds  from  the  normal  sori  being  prolonged  round  the  margin ;  but  at 
others  they  are  produced  on  the  upper  side  within  the  margin,  and  without  correspond- 
ing ones  beneath.  This  freak,  caused  in  the  first  of  these  ways,  is  a  marked  feature  in 
some  of  the  Woodstock  specimens  of  var.  marginatum,  which  have  thus  four  soriferous 
surfaces  instead  of  the  usual  three. 

Var.  RAMOSUM,  Gray.  (Moore's  Nature  Printed  British  Ferns,  II,  pp.  140  and  195  ; 
Handbook  of  British  Ferns,  3rd  ed.,  199. — S.  ojjicinarum,  Swz.,  var.  ramosum,  Willd.)  Mr. 
Jack's  specimens  closely  approach  this  variety,  which  is  said  to  be  constant  in  cultivation 
and  reproduce  itself  from  spores,  being  characterized  by  their  short  fronds  having  the 
stipes  branched,  the  branches,  which  start  singly  from  the  stipes,  becoming  ramified  like 
the  branches  of  a  tree,  and  ending  in  crisped  tufts. 

Var.  MULTIFIDUM,  Gray.  (Moore's  Nature  Printed  British  Ferns,  II,  pp.  140  and  188  ; 
Handbook  of  British  Ferns,  3rd  ed.,  198. — S.  q/ficinarum,  Sw/.,  var.  multifidum,  Schk.)  In 
this  form  the  stipes  are  unbranched,  but  the  fronds  are  furcately  divided  at  the  apex,  and 
these  divisions  are  few — to  many — cleft  at  their  points. 

Genus  XIII— PHEGOPTERIS,  Fee. 

1. — P.  POLYPODIOIDES,  Fee.  Rather  rare  near  the  line  of  the  C.  P.  Ry.  in  the  valley 
of  Beaver  Greek,  Selkirk  Mountains,  B.  Col.,  both  along  this  stream  on  stumps,  and  on 
rocks  along  mountain  torrents  near  Stony  Creek. — Macoun.  Shaded,  rocky  places,  Port 
Simpson  on  Portland  Inlet,  Northern  B.  Col. — J.  R.  Anderson. 

2. — P.  HEXAQONOPTERA,  Fee.  In  rich  woods,  not  common,  just  east  of  the  Water- 
works Reservoir,  Toronto,  Ont. — Burgess. 

4. — P.  CALCAREA,  Fee.  Not  rare  in  rather  low  woods  at  the  base  of  limestone  cliffs, 
and  in  crevices  of  the  cliffs  themselves,  at  the  mouth  of  Temiscami  River,  Lake  Mistassini, 
N.  E.  Terr.— J.  M.  Macoun. 

5. — P.  ALPESTRIS,  Melt.  The  finding  of  this  species  in  British  Columbia,  by  Professor 
Macoun,  in  Aiigust,  1885,  is  strongly  confirmatory  of  its  having  been  originally  collected 
by  Dr.'Lyall  in  the  Cascade  Mountains  of  the  same  province.  It  grew  abundantly,  at  an 
altitude  of  7000  feet,  in  wet  places  on  the  slopes  of  the  glacier  mountain  along  Bear  Creek 
at  the  summit  of  the  Selkirk  Mountains,  near  the  line  of  the  C.  P.  Ry.  The  stalks  of  most 
of  these  specimens  are  long  in  proportion  to  the  size  of  the  plants,  in  the  largest  making 
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eight  inches  of  the  total  twenty-four.  The  fronds,  rather  narrowly  oblong-lanceolate  in 
general  outline,  are  gracefully  acuminate,  and  have  all  the  pinnce  densely  soriferous,  the 
lower  ones  being  distant  and  considerably  decreased  in  size. 

Genus  XIV.— ASPIDIUM,  Swz. 

2a. — A.  OREOPTERIS,  Swz.,  (Mountain  Shield-Fern),  Syn.  Fil,  50.  "Willdeuow,  Sp.  PL, 
V,  247.  Eaton,  Ferns  of  N.  A.,  II,  273.  Underwood,  Our  Nat.  Ferns,  etc.,  105. 

A.  fiiontanum,  Milde,  Fil.  Eur.  et  Atlant.,  115. 

A.  mloriferum,  Gray. 

PolyjHtJium  fragrant,  L. 

Polif/twliuin  moutanum,  Vogler. 

Puli/podium  pterioides,  Villars. 

1'oli/jHxlinm  limbospermum,  Bellardi. 

Polypodium  oreopteris,  Ehrh. 

Polyp<>dium  thelypteris,  Boltou. 

Polystichitm  montaiium,  Roth.  • 

Lnslrea  oreopteris,  Presl. 

iMslmi  montfina,  Moore. 

llemestheum  monlanum,  Newman. 

Nephrodium  oreopteris,  Desvaux. 

.\i-fthroiliu in  montdiinm,  Baker. 

Tliis  is  a  rich,  golden-green,  handsome,  though  rather  stiff-looking  species,  found 
growing  in  patches,  usually  in  open  wet  ground,  in  ravines  and  on  mountain  slopes,  and 
varying  in  height  from  one  to  three  feet.  Rootstock  short,  stout,  erect  or  ascending,  chaffy, 
and  covered  with  old  stalk-bases;  stalks  short,  generally  forming  about  one-fifth  or  less 
of  the  height  of  the  plant,  somewhat  chaffy  especially  at  the  base ;  fronds  erect,  firmly 
membranaceous,  glandular  beneath,  commonly  with  some  scattered  chaff  along  the  rachis, 
ten  to  thirty  inches  long,  lanceolate  in  outline,  acute,  tapering  from  near  the  middle  to  a 
narrow  base,  pinnate  ;  pinna*  sessile  from  a  broad  base  and.  deeply  pinnatifid,  the  middle 
ones  lanceolate-acuminate  and  two  to  five  inches  long,  gradually  reduced  to  the  lowest, 
which  are  deltoid,  one-third  to  one  inch  long  and  slightly  but  increasingly  distant ;  pin- 
nules numerous,  oblong,  obtuse,  entire  or  slightly  crenulate,  and,  like  A.  thelypteris,  their 
margins  sometimes  revolute  so  as  to  give  them  the  appearance  of  being  acute ;  veins  free, 
often  forked ;  sori  near  the  margin  ;  iudusia  very  delicate,  more  or  less  toothed  at  the 
margin,  fugacious. 

This  fern  approaches  more  closely  to  A.  thelypteris  than  to  any  other  of  our  Canadian 
species,  but  is  readily  separated,  both  from  it  and  from  A.  Noveboracense,  by  its  tufted,  not 
creeping,  rootstocks.  In  the  absence  of  root,  the  most  obvious  distinguishing  characteris- 
tics are  that,  in  the  former,  the  stalks  are  long,  the  fronds  are  rarely  narrowed  at  the  base, 
the  veins  are  nearly  all  forked,  and  the  sori  are  not  marginal ;  while  in  the  latter,  the 
fronds  are  thiu-membrauaceous,  minutely  ciliate  and  hairy,  and  the  veins  are  almost  always 
simple.  Of  North  American  species  as  a  whole,  however,  A.  oreopteris  finds  its  closest 
ally  in  the  California!!  A.  Nevailense,  Eaton.  The  rootstocks  are  alike,  and  both  are  nar- 
rowed to  the  base,  but  as  a  rule,  the  former  is  a  coarse,  rigid  fern,  and  the  latter  is  sleu- 
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der  and  graceful,  with  thinly  membranaceous  fronds,  which  have  the  pinnon  cut  deeper 
with  wider  sinuses  and  narrower  lobes,  and  the  veins  mostly  simple. 

The  fronds  of  all  the  Canadian  plants  I  have  seen  are  narrower  and  more  graceful  look- 
-  ing,  both  as  a  whole  and  in  all  thoir  parts,  than  those  of  Uualaskan  and  most  European 
and  Asiatic  forms,  but  Professor  Eaton,  to  whom  a  specimen  was  sent,  writes  me,  "  most 
fronds  are  broader  and  have  broader  pinnules,  but  I  have  one  from  Mettenius  which  is  as 
narrow  and  slender  as  yours."  The  largest  of  our  specimens  examined  is  one  foot  and  one- 
half  long,  of  which  three  and  one-half  inches  form  the  stalk,  while  the  middle  pinnae  are 
only  about  two  inches  long.  The  segments,  the  basal  ones  of  which,  especially  on  the 
upper  side,  are  often  large  in  proportion  to  those  next  them  (often  twice  as  long)  are  but 
little  more  than  a  line  in  width,  and  the  under  surface  is  but  very  slightly  glandular. 

A.  oreopteris  is  common  in  Europe,  from  England  to  Spain  and  to  Russia,  occurring 
also  in  Madeira  and  Asia  Minor,  but  is  not  found  in  Siberia.  In  America,  previous  to  188o, 
it  was  only  known  to  exist  on  the  Island  of  Unalaska,  where  Mr.  L.  M.  Turner  found  it 
in  1878,  but  in  August  of  that  year  it  was  discovered  by  Professor  Macouu  on  Mount 
Dawson,  at  the  summit  of  the  C.  P.  Ry.  pass  through  the  Selkirk  Range,  B.  Col.,  a  little 
south  of  lat.  51°.  It  grew  in  large  patches,  at  an  altitude  of  6500  feet  or  a  little  less,  on  a 
comparatively  dry  slope  aboiit  1500  feet  from  the  summit  of  the  mountain,  immediately 
beli>w  the  bare,  sloping  rock,  and  also  in  wetter  soil  and  at  a  greater  altitude  on  a  neigh- 
boring mountain,  the  upper  slopes  of  which  were  covered  by  a  glacier. 

NOTE. — As  this  fern  belongs  to  the  subgeiius  Nephrodium  and  finds  its  closest  relative, 
among  our  species,  in  A.  thelypteris,  its  discovery,  owing  to  its  less  thinly  membranaceous 
character  and  want  of  creeping  rootstocks,  would  necessitate  a  change  in,  and  subdivis- 
ion of,  subsection*  of  that  subgenus  in  "Canadian  Filiciueie,"  (Trans.  Roy.  Soc.  Can.,  Vol. 
II,  p.  200).  The  first  part  of  Aspidium,  in  the  article  referred  to,  should  therefore,  by  the 
introduction  of  this  species,  read  :— 

§  Indusia  kidney-shaped  or  round,  with  a  narrow  sinus. 

*  Fronds  membranaceous,  decaying  in  autumn,  bipinuatifid.     Veins  simple  or 

once  forked. 

f  Rootstock  slender  and  creeping,  with  scattered  fronds. 
A.  Naveboracense,  Swz. 
A.  thelypteris,  Swz. 

ft  Rootstock  short,  with  clustered  fronds. 
A.  oreopteris,  Swz. 

. 
3. — A.  CRISTATUM,  Swz.     So  far  as  known,  this  fern  is  scarce  in  New  Brunswick,  and 

the   following   stations   only  are   recorded :     "  Bass   River,  Green   Head, — Foicler,  Hay ; 
Andover  and  Upper  Gfaspereaux, —  Wetmore."    (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.) 

1 


5. — A.  FILIX-MAS,  Swz.  A  second  New  Brunswick  station  has  been  discovered,  viz., 
Daley's  Wood,  Richmond.— Hay.  (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.)  Abun- 
dant on  the  line  of  the  C.  P.  Ry.  on  the  lower  slopes  of  Mount  Carroll  near  Bear  Creek, 
summit  of  the  Selkirk  Range,  B.  Col. — Macoun. 

11. — A.  LONCHITIS,  Swz.    One  of  Mr.  A.  H.  MacKay's  Aspey  Bay,  Cape  Breton,  speci- 
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mens  presents,  in  its  upper  two-thirds,  a  marked  resemblance  to  A.  munitum,  having  nar- 
row and  wide-spreading,  nearly  sessile  pinnae,  which  are  almost  destitute  of  falcateness. 
Their  teeth,  too,  are  incurved  and  almost  free  from  the  bristle  points,  which  give  so  for- 
midable an  appearance  to  typical  A.  lonchitis.  All  this  gentleman's  other  specimens  that  I 
have  seen,  from  the  same  locality,  are  in  every  respect  normal,  except  that  the  stalks  of 
some  of  them  are  longer  than  is  usual  in  this  species.  On  the  upper  slopes  of  Cathe- 
dral Mountain  at  Kicking  Horse  Lake,  B.  Col.,  and  on  the  snowslides  near  the  summit 
of  the  Selkirk  Mountains,  B.  Col. — Macoun. 

12. — A.  ACROSTICHOIDES,  Swz.  A  peculiar  form  of  this  was  found  by  Mr.  Peter  Jack 
near  Halifax,  N.  S.  The  whole  of  the  fronds  had  the  edges  of  the  pinnae  crinkled  or 
crimped,  while  their  points  were  rounded.  In  other  respects,  the  specimen  sent  me,  which 
was  barren,  resembled  the  type.  Some  additional  New  Brunswick  stations  are  "  Upper 
Tobique  and  Kennebeccasis, — Hay;  Mosquito  Cove, — Mrs.  Heustis ;  Andover,  common  at 
Salmon  River,—  Welmore."  (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.) 

14. — A.  ACULEAITM,  Sirz.,  (Prickly  Shield-Fern,  Hard  Prickly  Shield  Fern),  Syn.  Fil., 
r>:i.  Willdenow,  Sp.  PI.,  V.  258.  Hooker,  Sp.  Fil.,  IV.  18.  Milde,  Fil.  Eur.  et  Atlant. 
104.  Hook,  and  Baker,  Syn.  Fil.,  252.  Eaton,  Ferns  of  N.  A.,  II.  123.  Underwood,  Our, 
Nat.  Ferns,  etc.,  103. 

A.  acult'dtum,  tr   lobatum,  Hook. 

A  aculeatum,  \nr.hbalum,  Kunze  ;  Eaton,  Ferns  ofN.  A.,  II,  124. 

A.  lobatum,  Smith  ;  Swart/,  Syn.  Fil.,  53. 

A.  lobatum,  a   vulgare,  Doell. 

Poli/sliclium  Plunkeneli,  DC. 

Polt/stichum  aculeatum,  Presl. 

Poll/stick um  aculeatum,  var.  lobatum,  Moore. 

PolyjHxlium  aculeatum,  Fries. 

Poli/podium  lobatum,  Huds. 

A  handsome,  evergreen,  prickly-looking  fern,  found  growing  among  rocks  or  in  rocky 
ravines,  generally  in  mountainous  districts.  It  attains  a  height  of  one  to  three  feet,  the 
fronds  forming  a  crown.  Rootstock  stout,  erect  or  ascending,  covered  with  old  stalk-  . 
bases ;  stalks  variable  in  length  but  considerably  shorter  than  the  fronds,  very  chaffy 
with  large  and  small  brown  scales  intermixed,  as  is  the  rachis  and  usually  its  branches  ; 
fronds  one  to  two  feet  long,  dark-green,  rigid,  subcoriaceous,  more  or  less  chaffy-fibrilose 
beneath,  lanceolate  or  oblong-lanceolate,  tapering  to  the  apex  and  also  toward  the  base, 
pinnate ;  pinnae  lanceolate  from  a  broad  base,  acute,  generally  curved  upwrard  (some  of 
the  lower  sometimes  horizontal  or  deflexed)  incisely  pinnatifid  or  again  pinnate ;  pin- 
nules obliquely  set,  variable  in  shape,  rhomboid-oval  and  sessile  or  unequally  triangular- 
ovate  and  auricled  on  the  upper  side  of  a  slightly  stalked  base,  the  superior  basal  ones 
generally  much  larger  than  the  next  and  more  distinctly  auricled,  serrate  with  the  teeth 
aculeate  in  varying  degrees  ;  sori  in  two  rows  on  the  segments,  nearer  the  midvein  than 
the  margin. 

Professor  Eaton  states  that  the  difference  between  typical  A.  aculeatum  and  var.  lobatum 
is  only  that  usually  seen  between  the  fronds  of  mature  (therefore  more  divided)  and 
younger  plants,  and  includes  in  var.  lobatum,  like  Kunze  and  Milde,  both  these  forms.  I  have 
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preferred,  however,  to  combine  the  two  under  the  specific  name,  and  have  also  included 
the  synonymy  of  both  under  the  same  head. 

The  Californian  forms,  var.  Californicum,  Eaton,  and  var.  angulare,  Brann,  are,  broadly 
speaking,  distinguished  from  the  type  by  the  pinme  of  the  former  being  less,  of  the  latter 
more  divided.  In  var.  Californicum,  which  is  more  like  a  hybrid  between  A.  muni- 
turn  and  A.  aculeatum  than  anything  else,  the  fronds  are  much  elongated,  scarcely  narrowed 
at  the  base,  and  so  little  divided  that  even  the  superior  basal  segment  is  scarcely  dis- 
tinct as  a  pinnule  and  is  not  at  all  auricled.  In  var.  angulare  the  fronds,  which  are  lighter 
colored  and  less  stiff,  rigid  and  prickly-looking,  are  scarcely  or  not  at  all  narrowed  at  the 
base,  and  so  much  divided  as  to  be  truly  bipinnate,  the  pinnules  being  distinctly  short- 
stalked,  mostly  auricled,  slightly  incised,  and  the  superior  basal  one  often  again  pinna- 
tifid.  Var.  Braunii,  Doell,  differs  in  bsing  less  rigid  and  much  thinner  in  texture,  with 
shorter  stalk,  more  narrowed  base,  and  more  divided  pinme,  the  lower  of  which  are 
obtuse ;  the  pinnules,  too,  which  are  more  distinct  and  auricled,  have  short  stalks  and 
truncate,  rectangular  bases,  while  the  under  or  both  sides  of  the  fronds  are  covered  with 
characteristic,  long,  soft  hairs,  which  are  absent  or  very  scanty  in  true  aculeatum.  Var. 
scopulinum,  D.  C.  Eaton,  is  readily  recognized  by  its  short,  narrowly  lanceolate,  almost 
smooth  fronds,  which  have  ovate,  rather  obtuse  pinnae,  with  less  aculeate  teeth. 

Of  a  Canadian  example  sent  him,  Professor  Eaton  remarks  : — "  I  have  not  before  this 
seen  anything  just  like  your  specimen.  It  is  more  exactly  the  European  var.  lobatum  than 
any  I  have  had  from  California,  the  difference  being  in  the  firmer  texture  of  your  plant, 
and  the  decidedly  more  aculeate  teeth  of  the  pinnules." 

Heretofore  the  only  forms  of  A.  aculeatum  known  to  be  Canadian  were  vars.  Braunii 
and  scopulinum,  the  specimens  now  referred  to  the  type  having  been  received  in  188U  from 
Mr.  J.  E.  Anderson  of  Victoria,  B.  Col.,  who  informs  me  they  were  collected  in  moist, 
rocky  places  at  Port  Simpson,  on  Portland  Inlet,  Northern  B.  Col. 

Genus  XV.— CYSTOPTERIS,  Bernh. 

2. — C.  BULBIFERA,  Bernh.  "Very  abundant  about  Lower  St.  John,  Coldbrook, — Hay." 
(Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.) 

3. — C.  MONTANA,  Bernh.  Abundant  for  about  one  hundred  yards  along  a  spring 
brook,  which  ran  through  spruce  woods,  about  ten  miles  from  the  H.  B.  Co.'s.  post  on  Lake 
Mistassini,  N.  E.  Terr. — J.  M.  Macoun.  A  few  yards  of  soil  on  either  side  of  the  creek  was 
covered  with  thick  moss,  in  which,  and  up  to  the  edge  of  the  stream,  grew  the  fern,  the 
roots  in  some  cases  growing  right  in  the  water.  Some  of  the  specimens  were  very  large, 
measuring  about  twenty  inches  in  height. 

Genus  XVI.— ONOCLEA,  L. 

1. — 0.  SENSIBILIS,  L.,  var.  OBTUSILOBATA,  Torr.  "  Eichibucto, — Fowler;  Havelock, 
King's  Co.—Brittain"  (Fowler,  in  Bull.  Nat.  Hist.  Soc.  N.  B.,  No.  IV.) 

Genus  XVII.— WOODSIA,  R.  Br. 

1. — W.  GLABELLA,  R.  Br.    In  Eev.  J.  Fowler's  new  list  of  New  Brunswick  plants 

Sec.  IV.,  1886.    3. 
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(Bull.  Nat.  Hist.  Soo.  N.  B.,  No.  IV.)  the  specimens  collected  at  the  Tunnel  in  Resti- 
gouche  by  Mr.  Fowler,  and  at  Grand  Falls  by  Mr.  Jack,  are  named  W.  hyjierborea.  Mr. 
Jack's  Grand  Falls  plant,  however,  which  I  have  examined,  is  undoubtedly  true  W.  gla- 
bella. 

4. — W.  OBTUSA,  Ton.  A  specimen  collected  amongst  loose  rocks  at  Port  Simpson,  on 
Portland  Inlet,  Northern  B.  Col.,  and  supplied  by  Mr.  J.  R.  Anderson,  has  broad  though 
very  thin  indusia  and  so  is  xindoubtedly  genuine  W.  obtusa.  This  important  discovery 
renders  it  possible  that  Dr.  Lyall's  plants,  collected  on  the  Galtou  Mountains,  B.  Col.,  in 
1861,  may  after  all  be  this  species,  and  not  W.  scopulina,  as  was  stated  in  "Canadian 
Filidneic  "  (Trans.  Roy.  Soc.  Can.,  Vol.  II,  Sect.  IV,  p.  174),  Professor  Eaton,  with  whom 
I  have  communicated  on  the  subject,  informing  me,  that  he  has  never  personally  exam- 
ined Dr.  Lyall's  specimens.  Our  known  stations  for  this  rare  Canadian  fern  are  now, 
therefore,  two  in  number,  and  strangely  far  apart,  the  one  being  in  Nova  Scotia,  the  other 
in  British  Columbia. 

5. — W.  SCOPULINA,  D.  C.  Eaton.  Specimens,  thickly  glandular  on  the  upper  as  well 
us  the  lower  surface,  have  been  received  from  Mr.  Anderson,  who  says  it  grows  abun- 
dantly amongst  loose  rocks  on  Mount  Finlayson  and  other  hills  about  Victoria,  B.  Col. 

»!. — \V.  OKEOANA,  D.  C.  Eaton.  The  range  of  this  species  has  been  extended  along 
the  Thompson  River  to  Kamloops,  B.  Col.,  where  typical  specimens,  but  of  rather  stunted 
growth,  were  collected  in  crevices  of  dry  rocks  exposed  to  intense  heat  and  sunlight,  by 
Mr.  Jas.  Fletcher  of  Ottawa,  in  June,  1885. 

Genus  XX.— OSMUNDA,  L. 
\. — 0.  REUALIS,  L     Abundant  around  Lake  Mistassini,  N.  E.  Terr. — J.  M.  Macoun. 

2. — O.  CLAYTONIANA,  L.  Very  abundant  among  boulders  all  around  the  margin  of 
Lake  Mistassini,  N.  E.  Terr.,  and  back  from  the  lake  in  woods  on  higher  ground. — J.  M. 
Macoun. 
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III. — On  the  Fossil  Plants  of  the  Laramie  Formation  of  Canada. 
By  SIR  J.  WILLIAM  DAWSON,  C.M.a.,  LL.D.,  F.R.S. 

(Presented  May  27,  1886.) 

I . — INTRODUCTORY  . 

The  following  paper  is  a  continuation,  and  in  so  far  a  completion,  of  those  on  the 
Mesozoic  Floras  of  Canada  contained  in  Vols.  I  and  III  of  those  Transactions. 

On  the  geological  map  of  Canada,  the  Laramie  series,  formerly  known  as  the  Lignitic 
or  Lignite  Tertiary,  occurs,  with  the  exception  of  a  few  outliers,  in  two  large  areas  west  of 
the  100th  meridian,  and  separated  from  each  other  by  a  tract  of  older  Cretaceous  rocks, 
over  which  the  Laramie  beds  may  have  extended,  before  the  later  denudation  of  the 
region. 

The  most  eastern  of  these  areas,  that  of  the  Souris  River  and  Wood  Mountain, 
extends  for  some  distance  along  the  United  States  boundary,  between  the  102nd  and 
109th  meridians,  and  reaches  northward  to  about  thirty  miles  south  of  the  •'  elbow  "  of  the 
South  Saskatchewan  River,  which  is  on  the  parallel  of  51  north.  In  this  area,  the  lowest 
beds  of  the  Laramie  are  seen  to  rest  on  those  of  the  Fox  Hill  group  of  the  Upper  Creta- 
ceous, and  at  one  point  on  the  west  they  are  overlaid  by  beds  of  Miocene  Tertiary  age, 
observed  by  Mr.  McConnell,  of  the  Geological  Survey,  in  the  Cypress  Hills,  and  referred 
by^Cope,  on  the  evidence  of  mammalian  remains,  to  the  "White  River  division  of  the 
United  States  geologists,  which  is  regarded  by  them  as  Lower  Miocene.1  The  age  of 
the  Laramie  beds  is  thus  stratigraphically  determined  to  be  between  the  Fox  Hill  Creta- 
ceous and  the  Lower  Miocene.  They  are  also  undoubtedly  continuous  with  the  Fort 
Union  group  of  the  United  States  geologists  on  the  other  side  of  the  international 
boundary,  and  they  contain  similar  fossil  plants.  They  are  divisible  into  two  groups, — 
a  lower,  mostly  argillaceous,  and  to  which  the  name  of  "  Bad  Lands  beds  "  may  be  given 
from  the  "  bad  lands  "  of  Wood  Mountain  where  they  are  well  exposed,  and  an  upper, 
partly  arenaceous  member,  which  may  be  named  the  Souris  River  or  Porcupine  Creek 
division.  In  the  lower  division  are  found  reptilian  remains  of  Upper  Cretaceous  type, 
with  some  fish  remains  more  nearly  akin  to  those  of  the  Eocene.2  Neither  division  has 
as  yet  afforded  mammalian  remains. 

The  western  area  is  of  still  larger  dimensions,  and  extends  along  the  eastern  base  of 
the  Rocky  Mountains  from  the  United  States  boundary  to  about  the  55th  parallel  of 
latitude,  and  stretches  eastward  to  the  lllth  Meridian.  In  this  area  and  more  especially 
in  its  southern  part,  the  officers  of  the  Geological  Survey  of  Canada  have  recognized  three 

of  Geol.  Purvey  of  Canada,  1885.  -  Cope  in  Dr.  G.  M.  Dawson's  Report  on  49th  parallel. 
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divisions  as  follows  : — (1)  The  Lower  Laramie  or  St.  Mary  River  series,  corresponding 
in  its  character  and  fossils  to  the  Lower  or  Bad  Lands  division  of  the  other  area.  (2)  A 
Middle  division,  the  Willow  Creek  beds,  consisting  of  clays,  mostly  reddish,  and  not 
recognized  in  the  other  area.  (3)  The  Upper  Laramie  or  Porcupine  Hills  division,  corre- 
sponding in  fossils  and  to  some  extent  in  mineral  character  to  the  Souris  River  beds  of  the 
eastern  area. 

The  fossil  plants  collected  by  Dr.  G.  M.  Dawson  in  the  eastern  area  were  noticed  by 
the  writer  in  an  appendix  to  Dr.  Dawson 's  Report  on  the  49th  parallel,  in  1875,  and  a 
collection  subsequently  made  by  Dr.  Selwyn  was  described  in  the  report  of  the  Geologi- 
cal Survey  of  Canada  for  1879-80.  Those  of  the  western  area,  and  especially  collections 
made  by  myself  near  Calgary  in  1883,  were  shortly  noticed  in  my  paper  in  Vol.  Ill  of 
these  Transactions.  The  present  paper  includes  a  revision  of  this  former  work,  with  the 
results  of  the  study  of  new  material  collected,  principally  by  Mr.  J.  B.  Tyrrell  and  Mr.  T. 
C.  Weston  of  the  Geological  Survey,  in  the  western  area,  and  submitted  to  me  along  with 
the  previous  collections  by  the  Director  of  the  Geological  Survey. 

In  studying  these  fossil  plants,  I  have  found  that  there  is  a  close  correspondence 
between  those  of  the  Lower  and  Upper  Laramie  in  the  two  areas  above  referred  to 
respectively,  and  that  the  flora  of  the  Lower  Laramie  is  somewhat  distinct  from  that  of 
the  Upper,  the  former  being  especially  rich  in  certain  aquatic  plants,  and  the  latter  much 
more  copious  on  the  whole,  and  much  more  rich  in  remains  of  forest  trees.  This  is,  how- 
ever, possibly  an  effect  rather  of  local  conditions  than  of  any  considerable  change  in  the 
flora,  since  some  Upper  Laramie  forms  recur  as  low  as  the  Belly  River  series  of  the 
Cretaceous,  which  is  believed  on  stratigraphical  grounds  to  be  considerably  older  than 
the  Lower  Laramie. 

With  reference  to  the  correlation  of  these  beds  with  those  of  the  United  States,  some 
difficulty  has  arisen  from  the  tendency  of  paloRobotanists  to  refer  the  plants  of  the  Upper 
Laramie  to  the  Miocene  age,  although  in  the  reports  of  Mr.  Clarence  King,  the  late 
Director  of  the  United  States  Geological  Survey,  these  beds  are  classed  on  the  evidence  of 
stratigraphy  and  animal  fossils,  as  Upper  Cretaceous.  More  recently,  however,  and  partly 
perhaps  in  consequence  of  the  views  maintained  by  the  writer  since  1875,  some  change 
of  opinion  has  occurred,  and  Dr.  Newberry  and  Mr.  Lesquereux  seem  now  inclined  to 
admit  that  what  in  Canada  we  recognize  as  Upper  Laramie,  is  really  Eocene,  and  the 
Lower  Laramie  either  Cretaceous  or  a  transition  group  between  this  and  the  Eocene.  In 
a  recent  paper,1  Dr.  Newberry  gives  a  comparative  table,  in  which  he  correlates  the 
Lower  Laramie  with  the  Upper  Cretaceous  of  Vancouver  Island  and  the  Faxce  and 
Maestricht  beds  of  Europe,  while  he  regards  the  Upper  Laramie  as  equivalent  to  European 
Eocene.  Except  in  so  far  as  the  equivalence  of  the  Lower  Laramie  and  Vancouver  Island 
beds  is  concerned,  this  corresponds  very  nearly  with  the  conclusions  of  the  writer  in  his 
paper  read  to  this  Society  last  year,2  namely,  that  we  must  either  regard  the  Laramie  as 
a  transition  Cretaceo-Eocene  group,  or  must  institute  our  line  of  separation  in  the  Willow 
Creek  or  Middle  Laramie  division,  which  has,  however,  as  yet  afforded  no  fossil  plants. 
I  doubt,  however,  the  equivalence  of  the  Vancouver  beds,  and  the  Lower  Laramie,  except 

1  Newberry,  Trans.  N.  Y.  Academy,  Feb.,  1886. 
1  Ibid.,  VoL  iii. 
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perhaps  in  so  far  as  the  upper  member  of  the  former  is  concerned.1  I  have  also  to  observe 
that  in  the  latest  report  of  Mr.  Lesquereux2  he  still  seems  to  retain  in  the  Miocene  certain 
formations  in  the  west,  which  from  their  fossil  plants  I  should  be  inclined  to  regard  as 
Eocene. 

In  my  original  studies  of  the  specimens  described  in  this  paper,  I  had  examined  and 
noted  separately  the  collections  from  the  eastern  and  western  areas  ;  but  as  these 
obviously  correspond  in  their  divisions,  and  several  of  the  species  are  identical,  I  have,  to 
avoid  repetition,  placed  the  whole  together ;  noting,  however,  the  localities  in  which  the 
specimens  were  obtained,  and  their  reference  to  the  Lower  or  Upper  divisions. 

I  may  state  here  my  obligations  to  the  reports  of  Lesquereux  on  the  Tertiary  Flora 
of  the  United  States,  and  more  especially  to  Dr.  Newberry's  Memoir  on  the  Later  Extinct 
Floras  of  America,3  and  to  the  volume  of  plates  published  in  illustration  of  it  by  the 
United  States  Geological  Survey  4  as  these,  referring  to  localities  adjoining  the  Canadian 
boundary  and  to  beds  continuous  with  ours,  have  proved  of  the  greatest  value  for 
purposes  of  comparison. 

II. — DESCRIPTIONS  OF  SPECIES. 

1.  Filices. 
ONOCLEA  SENSIBILIS,  Linn. 

Newberry,  Later  Extinct  Floras  of  America,  p.  39,  and  Volume  of  Illustrations,  pub- 
lished by  the  Geological  Survey  of  the  Territories  of  the  United  States,  1878.  Koport  by 
Dr.  G.  M.  Dawson,  on  the  Geology  of  the  49th  Parallel,  Appendix  A. 

Leaves  of  this  species  are  abundant  in  the  beds  of  Porcupine  Creek,  (long.  106')  near 
the  international  boundary,  which  are  of  Upper  Laramie  age.  They  are  also  found  in  the 
Lower  Laramie  of  the  same  district  at  the  Bad  Lands  of  Wood  Mountain.  The  species  has 
also  been  recognized  in  the  plant  beds  of  the  Isle  of  Mull  on  the  Scottish  coast.  These 
were  at  one  time  regarded  as  Miocene,  biit  are  now  recognized  by  Mr.  Starkie  Gardiner  as 
Eocene.  It  is  a  very  common  American  fern  at  the  present  day,  ranging  from  Northern 
Canada  to  Pennsylvania  and  southward,  and  from  the  Atlantic  coast  into  the  interior.  It 
vindicates  its  claim  to  be  a  long-lived  species  by  its  present  wide  distribution,  and  the 
considerable  varieties  of  station  in  which  it  can  flourish.  Though  living  in  America  it  has 
become  extinct  in  Europe.  Newberry  describes  it  from  the  Fort  Union  group,  in  which, 
as  well  as  at  Porcupine  Creek,  it  is  very  abundant.  Dr.  Newberry  notices  the  fact  that 
the  fossil  fronds  are  intermediate  between  the  common  modern  variety  and  var.  obtusiloba 
of  Torrey. 

Collected  by  Dr.  G.  M.  Dawson,  whose  collections  in  the  remainder  of  the  paper  will 
be  indicated  by  the  letters  G.  M.  D. 

DAVALLIA  (STENOLOMA)  TENUIFOLIA,  Linn.     (Plate  I,  Fig.  1.) 
Report  on  49th  Parallel,  p.  329,  PI.  XVI,  Figs.  1  and  2. 
This  species  is  found  at  Porcupine  Creek  with  the  preceding,  but  is  more  rare.     1 

1  Protection  Island  beds  of  my  paper,  Trans.  Roy.  Soc.  Can.,  Vol.  i. 

2  Cretaceous  and  Tertiary  Plants.  3  Annals  of  New  York  Lyceum,  1868. 
4  Illustrations  of  Cretaceous  and  Tertiary  Plants,  1878. 
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have  compared  this  plaut  with  recent  specimens  from  the  Himalayas  in  the  collection  of 
Mr.  D.  A.  P.  Watt  of  Montreal,  and  find  no  difference.  The  genus  is  not  now  known  to 
be  represented  in  America.  Ferns  of  this  type  are  not  uncommon  in  the  early  Tertiary  of 
other  countries,  but  being  known  only  by  barren  fronds  have  usually  been  referred  to  the 
genus  Sphenopteris.  Sphenopteris  Brunstrandi  of  Heer,  from  the  so-called  Miocene  of  Spitx- 
bergen  is  one  of  these  species,  and  also  S.  eocenica  of  Ettingshausen. 

In  regard  to  distribution,  this  plant  affords  a  curious  contrast  to  the  last.  It  is  now 
confined  to  Asia,  whereas  in  the  Laramie  period  it  was  associated  in  America  with  our 
common  Onoclea.  It  has  not  been  found  in  the  Laramie  of  the  United  States. 

Collected  by  G.  M.  D. 

2.   Equisetacea. 

ECIUISETTTM,  Sp. 

In  the  I'pper  Laramie  of  Porcupine  Creek,  are  many  fragments  of  stems  of  an  Equis- 
etum  about  a  quarter  of  an  inch  in  diameter,  and  with  twenty  to  thirty  ribs.  It  is  near 
to  E.  arrticum  of  Heer.  from  Spitsbergen,  and  to  E.  Wyomingeme  of  Lesquereux,  but  cannot 
be  certainly  identified. 

Collected  by  G.  M.  J). 

EctnsETUM,  (Roots  and  bulblets).     (Plate  I,  Fig.  2). 

Phustigrnin  Pnrtatorii,  Report  of  49th  Parallel,  p.  329,  PI.  XVI,  Figs.  3  and  4. 

There  can  be  little  doubt  that  the  plants  designated  by  Heer,  Phi/sagenia,  are  really 
roots  and  tubers  of  Equisetum.  The  specimens  are  from  the  Upper  Laramie  of  Great 
Valley  (hit.  49  ,  long.  105  ) ;  but  these  objects  occur  in  this  formation  in  various  places 
in  Canada  and  the  Tinted  States. 

Collected  l>y  G.  M.  D. 

•j.  Conij'ercc. 

THUJA  iNTKiuifPTA,  Newberry.     (Plate  I,  Fig.  3). 

Newberry,  loc.  til.  p.  42.     Dawson,  Report  on  49th  Parallel,  Ap.  A. 

This  species  is,  according  to  Newberry,  very  characteristic  of  the  Fort  Union  group, 
and  is  equally  so  of  the  Upper  Laramie  at  Porcupine  Creek.  One  of  the  specimens  shows 
scales  of  the  cone,  which  resemble  those  of  T.  gigantea  of  the  west  coast,  while  the  foliage 
is  nearer  to  that  of  T.  occidenlalis,  the  common  "  cedar  "  or  arbor-vitac  of  Canada.  Wood, 
having  the  structure  of  that  of  Thuja,  is  found  in  the  lignites  associated  with  these  beds, 
and  probably  belongs  to  this  species. 

Collected  by  G.  M.  D. 

SEQUOIA  NOKDENSKIOLDII,  Heer. 

Heer,  Flora  Foss.  Arctica  (Spitzbergen.) 

The  common  species  of  Sequoia  found  at  Porcupine  Creek  and  Great  Valley  seems 
referable  to  this  species,  and  it  is  still  more  abundant  in  the  same  Upper  Laramie  formation 
at  Red  Deer  River.  Specimens  of  the  same  species  from  the  Fort  Union  group,  presented 
to  me  by  Dr.  Newberry,  are  labelled  as  this  species,  though  in  his  memoir  S.  Langsdorlfii 
alone  is  mentioned.  Our  specimens  cannot  be  distinguished  from  those  from  Spitzbergen 
figured  by  Heer,  though  in  form  and  size  the  leaves  are  somewhat  variable.  Cones  also 
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are  found,  which,  so  far  as  can  be  made  out,  are  similar  to  those  described  and  figured  by 
Heer.  Some  of  the  specimens  might,  it  is  true,  be  referred  to  S.  Langsdorffii,  but  there 
seem  so  many  gradations  that  I  doubt  if  any  specific  distinction  can  be  made  out.  I  have 
already  indicated  in  Vol.  Ill  of  these  Transactions  that  the  specimens  from  Vancouver 
Island  which  have  been  referred  to  S.  iMngsdorJ/ii,  probably  belong  to  S.  Smitliana  of 
Heer,  a  Cretaceous  species. 

This  species  also  occurs  on  the  Mackenzie  (Richardson).  Along  with  S.  LangsdorJ/ii, 
it  is  abundantly  distributed  in  the  older  Tertiary  of  Europe  and  America.  So  far  as 
known,  it  is  limited  in  Canada  to  the  Laramie  series. 

Porcupine  Creek  and  Great  Valley,  collected  by  G.  M.  D.  ;  Cones,  Dirt  Hills,  col- 
lected by  R.  Bell  ;  Red  Deer  River  and  Bow  River,  J.  B.  Tyrrell. 

GLYPTOSTROBUS  EUROPEUS,  Brngt. 

Heer,  Flora  Helvetica. 

Fragments  of  branches  and  of  strobiles,  referable,  though  not  very  certainly,  to  this 
species  in  its  wider  acceptation  among  pakeobotanists,  occur  in  the  Upper  Laramie  of 
Porcupine  Creek.  It  is  found,  according  to  New'berry,  in  the  Fort  Union  group  of  Dakota, 
and  also,  according  to  Heer,  in  the  so-called  Miocene  of  Greenland.  Cones,  probably  of 
Glyptostrobus,  occur  rarely  in  the  Porcupine  Hill  beds. 

Collected  by  G.  M.  D. 

TAXODIUM  OCCIDENTALE,  Newberry. 

Newberry,  he.  tit. 

This  species  is  found  in  the  eastern  division  of  the  Laramie  (Selwyn) ;  and  in  the 
western  division,  fragments  probably  referable  to  it  have  been  found  in  several  places. 

TAXITES  OLRIKI,  Heer.     (PI.  I,  Fig.  5.) 

Heer,  Flora  Alaskana,  Flora  Foss.  Arctica,  Report  of  Geological  Survey  of  Canada, 
18*79-80. 

Leaves  and  branches  referable  to  this  fine  species,  collected  by  Dr.  Selwyn  in  the 
sandstones  of  the  Upper  Laramie  at  Roche  Percee,  Souris  River,  were  noticed  by  the 
writer  in  the  report  of  the  Geological  Survey  of  Canada  of  1879-80.  It  was  originally 
described  by  Heer,  from  Alaska  and  Spitzbergeu.  and  does  not  seem  to  have  been  noticed 
in  the  Laramie  of  the  United  States.  It  may  have  been  a  northern  form. 

SALISBURIA,  Sp. 

At  least  one  species  of  Salisburia  belongs  to  our  Laramie  Flora.  Nutlets  occur  in 
some  of  Mr.  Tyrrell's  specimens  from  the  Lower  Laramie,  and  fragments  of  leaves  and  also 
nutlets  were  collected  by  the  writer  in  the  Upper  Laramie  sandstone  of  Shaganappi  Point 
near  Calgary.  In  so  .far  as  venation  is  concerned,  these  leaves  might  belong  to  Les- 
quereux's  species  S.  polymorpha ;  but  their  size  and  form  cannot  be  made  out  any  further 
than  that  they  represent  a  broad-leaved  species  not  unlike  the  modern  S.  adiantoides. 

4.  Monocotyledones. 

LEMNA  (SPIRODELA)  SCTJTATA,  Daivson.    (PI.  I,  Fig.  6.) 

Report  on  49th  Parallel,  p.  529,  PI.  XVI,  Figs.  5  and  6.     Lesquereux,  Tertiary  Flora. 
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Fronds,  round,  kidney-form  or  sometimes  tending  to  trilobed,  undulate  at  the  edges ; 
half  an  inch  to  nearly  an  inch  in  diameter.  Single  or  grouped,  veinless  or  with  very 
faint  veins  radiating  from  a  marginal  spot  Roots  long,  filiform,  proceeding  apparently 
from  a  slight  notch  on  the  edge  of  the  frond. 

This  was  evidently  an  aquatic  plant,  producing  rounded  or  rarely  trilobed  fronds 
about  three-quarters  of  an  inch  in  diameter,  and  having  numerous  rootlets  proceeding 
from  a  marginal  or  submarginal  thickened  spot.  The  fronds  were  evidently  fleshy  but 
not  vesicular,  and  cellular  with  extremely  delicate  radiating  veins  which  can  seldom  be 
seen.  Whether  this  plant  is  truly  a  Lemna  it  is  impossible  to  decide,  in  the  absence  of 
fructification,  but  I  feel  certain  that  it  should  not  be  confounded  with  Lesquereux's  Pislia 
mrrugata,  with  which  that  botanist  compares  it.  This  I  have  not  seen,  but  as  figured  by 
him  it  differs  in  sixe,  form,  and  venation. 

The  plant  is  plentiful  and  very  constant  in  its  characters  in  the  Lower  Laramie  of  the 
Bad  Lands  of  Wood  Mountain  (G.  M.  D.)  ;  also  in  the  Lower  Laramie  of  Pincher  Creek 
(T.  C.  Weston). 

PHKAU.MITES,  Sp. 

Many  leaves  referable  to  plants  of  this  genus  occur  in  all  the  collections,  from  both 
Upper  and  Lower  Luramie,  but  can  only  be  characterized  as  stems  and  leaves  of  large 
grass-like  or  sedge-like  plants  of  uncertain  affinities. 

SciRPfS,    Sp. 

Report  on  4'Jth  Parallel. 

Spikes  small,  numerous,  less  than  a  line  long,  and  with  from  four  to  five  pairs  of 
incurved  lanceolate  scales. 

Lower  Laramie,  Bad  Lands  of  Wood  Mountain. 
Collected  by  G.  M.  D. 

SCIRPVS,  Sp. 

Report  on  49th  Parallel. 

Spikes  with  about  six  pairs  of  scales  and  about  two  lines  long. 

Upper  Laramie,  Porcupine  Creek. 

Collected  by  G.  M.  D. 

5.  Dicotyledones. 

PIATANUS  NOBILIS,  Newberry.     (Plate  I,  Fig.  1.) 

Newberry,  Later  Extinct  Floras;  Dawson  in  Report  Geol.  Survey  of  Canada,  1879-80. 

This  magnificent  leaf,  of  which  many  very  good  specimens  have  been  obtained,  was 
first  described  by  Dr.  Newberry  in  the  Annals  of  the  Lyceum  of  New  York  for  1868.  His 
specimens  were  from  the  Fort  Union  series,  near  Fort  Clarke,  on  the  Upper  Missouri,  and 
were  found  in  beds  then  regarded  as  Miocene  Tertiary,  though  now  known  to  be  much 
older,  and  which  are  on  the  horizon  of  the  Lignite  Tertiary  series  of  the  Souris  River.  A 
figure  of  the  leaf  is  given  in  Dr.  Newberry's  later  work,  "  Illustrations  of  Cretaceous  and 
Tertiary  Plants,"  Geological  Survey  of  the  Territories,  1878.  There  can  be  little  doubt 
that  this  plant  is  the  same  with  that  named  by  Lesqnereux,  Plalanus  dubia,  in  1878,  and 
subsequently  described  in  his  report  on  the  Tertiary  Flora  of  the  Western  Territories,  as 
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Aralia  notata.  Fragments  of  this  leaf  were  obtained  by  Dr.  Gr.  M.  Dawson  in  the  region  of 
the  Souris  River  in  1874,  but  they  were  too  imperfect  for  description.  Dr.  Selwyn,  how- 
ever, found  in  1878  in  the  Upper  Laramie  sandstones  of  Roche  Percee,  on  Souris  River, 
very  perfect  specimens,  which  I  noticed  in  the  Report  of  the  Geological  Survey  for 
1879-80,  Dr.  Selwyn  having  kindly  placed  his  specimens  in  my  hands  for  study.  Some  of 
these  are  a  foot  in  diameter,  and  they  show  some  points  of  structure  not  before  noticed. 

I  may,  before  referring  to  these,  quote  Newberry's  description,  which  is  very  full 
and  accurate. 

"  Leaves  large,  one  and  a  half  feet  in  length  and  breadth,  petioled,  3  lobed,  or  sub-5 
lobed,  lobes  acute,  margins  of  lobes  and  base  entire,  or  near  the  summits  of  the  lobes 
delicately  sinuate-toothed  ;  nervation  strongly  marked,  generally  parallel ;  medial  nerve 
straight,  two  basilar  nerves  of  nearly  equal  length  and  strength  diverge  from  it  at  an 
angle  of  30°-35°,  are  straight  throughout  and  terminate  in  the  apices  of  the  principal 
lateral  lobes.  Above  the  basilar  nerves  about  16  pairs  of  lateral  nerves  are  given  oil'  from 
the  midrib  at  about  the  same  angle ;  these  are  nearly  straight  and  parallel,  terminating  in 
the  teeth  of  the  margin.  From  each  of  the  basilar  nerves  diverge  about  the  same  number 
of  pairs  of  branches  as  from  the  mid-rib,  and  these  are  nearly  straight  and  parallel 
terminating  directly  in  the  margin.  Of  these  the  second  and  third  exterior  one  on  each 
side,  is  often  much  the  strongest  of  the  series,  and  is  then  prolonged  into  a  small  but 
distinct  lateral,  triangular,  acute  lobe,  giving  the  leaf  a  somewhat  pentagonal  form.  From 
this  basilar  branch  of  the  lateral  nerves,  12  or  more  short,  generally  simple  branchlets, 
spring  on  the  lower  side,  and  4-5  on  the  upper  side,  near  the  summit,  all  of  which  ter- 
minate in  the  margins.  The  tertiary  nerves  connect  the  adjacent  secondary  nerves  nearly 
at  right  angles.  Sometimes  they  are  straight  and  parallel,  but  oftener  more  or  less  broken 
and  branching  where  they  meet,  near  the  middle  of  the  interspaces.  Where  the  systems 
of  nervation  of  the  lateral  and  middle  lobes  come  in  contact,  the  tertiary  nerves  are 
stronger  and  form  a  somewhat  irregular  network,  of  which  the  areoloe  are  large  and  sub- 
quadrate." 

The  above  description  corresponds  perfectly  with  Dr.  Selwyn's  specimens,  except 
that  only  the  right  basilar  nerve  sends  off  a  large  branch  terminating  in  a  lobe  ;  that  on 
the  left  side  having  somewhat  equal  branches. 

As  to  the  affinities  of  the  leaf,  Newberry  remarks  that  the  texture  is  thicker  and  the 
surface  smoother  than  most  sycamores,  resembling  in  this  some  tropical  leaves  ;  but  as  the 
radical  structure  is  that  of  Platanus,  and  the  associated  plants  indicate  a  temperate  climate, 
he  refers  the  plant  to  that  genus. 

Lesquereux,  in  describing  his  Aralia  notata,  gives  nearly  the  same  characters,  except 
that  he  characterizes  the  secondary  nerves  as  camptodrome,  or  bending  before  they  reach 
the  margin.  He  admits  that  he  would  consider  it  identical  with  Newberry's  species  but 
for  this  feature,  and  further  adds  that  in  one  of  his  specimens  the  outer  veins  appear  to 
be  craspedodrome  and  to  terminate  in  small  teeth,  and  he  refers  to  other  cases  in  which 
such  characters  are  inconstant.  In  Dr.  Selwyn's  specimens,  while  in  the  basal  part  of  the 
leaf  the  veins  bend  somewhat  toward  the  margin,  which  is  entire,  in  the  upper  part  they 
run  straight  to  the  margin,  and  terminate  in  short  teeth,  separated  by  broad,  shallow 
sinuses.  Thus  these  specimens  satisfactorily  unite  Newberry's  and  Lesquereux's  species. 

Dr.  Selwyn's  specimens,  however,  and  others  subsequently  collected  by  myself  at 

Sec.  IV.,  1886.    4. 
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Shaganappi  Point,  exhibit  a  peculiarity  which  seems  to  have  been  absent  or  concealed  in 
the  specimens  studied  by  Newberry  and  Lesquereux,  in  the  presence  of  two  short  basal 
lobes,  extending  backward  on  the  petiole.  Each  of  these  is  about  an  inch  in  length, 
pointed,  and  with  one  strong  exterior  tooth  and  two  delicate  nerves,  one  extending  to  the 
point  and  the  other  to  the  tooth.  It  does  not  certainly  appear  whether  these  basilar  lobes 
are  separate  or  united  in  the  middle.  If  the  latter,  they  would  present  some  resemblance 
in  mode  of  attachment  to  the  Cretaceous  leaves  known  as  Protophyllum,  and  to  the 
Tertiary  species  of  Fterospermites,  from  which,  however,  this  leaf  differs  materially  in 
other  respects.  These  peculiar  basal  lobes  are  preserved  only  in  a  few  of  the  specimens. 

In  Dr.  Selwyn's  specimens  the  petiole  is  four  inches  long  in  a  specimen  about  a  foot 
in  diameter.  It  is  channelled,  woody  in  texture,  and  with  an  articulating  surface  at  the 
proximal  end.  This  and  its  great  abundance  on  certain  surfaces,  shows  that  the  leaf 
belonged  to  u  deciduous  tree,  which,  from  the  localities  cited  by  the  authors  already 
named,  must  have  been  widely  distributed,  though  as  Lesquereux  remarks,  especially 
abundant  to  the  north. 

It  is  to  be  hoped  that  further  research  will  disclose  the  fruit  of  this  remarkable  tree, 
and  thus  make  its  affinities  more  certainly  known.  In  the  meantime,  I  think  it  well  to 
retain  Newberry's  name,  as  having  priority,  and  quite  as  likely  to  be  correct  as  any  other. 
If  a  Flatanus,  the  tree  must,  as  Newberry  remarks,  have  borne  somewhat  the  same  relations 
to  our  sycamores  which  Acer  macrophyllum  of  the  West  Coast  bears  to  the  other  maples. 
This  species  would  seem  to  be  specially  abundant  in  the  "  Second  Group"  (Evanston, 
Mount  Brosse,  etc.)  of  Lesquercux's  arrangement  of  the  Lignitic  flora. 

In  the  sandstones  and  shale  of  the  Upper  Laramie  at  Shaganappi  Point,  near  Cal- 
gary, I  found  these  leaves  very  abundant,  and  showing  the  same  characters  with  Dr. 
Selwyn's  specimens  from  the  Souris.  Fragments  referable  to  this  species  also  appear  in 
Mr.  Tyrrell's  collections  from  another  locality  on  the  Bow  River,  and  from  disturbed  beds 
in  the  foot-hills  to  the  north ;  and  a  very  similar,  if  not  the  same  species,  occurs  in  the 
Belly  River  series,  near  Medicine  Hat. 

PLATANUS  RAYNOLDSII,  Newberry. 

Newberry,  loc.  cit.     Lesquereux,  Tertiary  Flora.     Dawson,  loc.  tit. 

Very  abundant  with  the  last  at  Shaganappi  Point.  The  leaves  present  many  differ- 
ences in  size  and  form,  but  all  of  these  fall  within  the  limits  of  the  descriptions  and  figures 
of  Newberry  and  Lesquereux.  This  is  a  well  known  species  of  the  Fort  Union  division 
in  the  United  States. 

Collected  by  G.  M.  D. 

PLATANUS  HAYDENII,  Newberry. 

Newberry,  loc.  cit.     Lesquereux,  Tertiary  Flora. 

A  leaf  not  well  preserved,  but  identical,  so  far  as  venation  and  general  form  are  con- 
cerned, with  the  Fort  Union  species  named  above,  occurs  in  Mr.  Tyrrell's  collections  from 
sandstones  of  the  Upper  Laramie  on  the  Bow  River.  It  is  associated  with  leaves  of  P, 
nobilis. 

CORYLUS  R08TRATA,  Ait. 

Newberry,  loc.  cit.     Report  on  49th  Parallel. 


OF  THE  LARAMIE  FORMATION  OF  CANADA.  27 

Specimens  of  leaves  so  near  to  the  above  modern  species  that  they  cannot  be  separated 
from  it  occur  on  the  Upper  Laramie  of  Porcupine  Creek.  Newberry  has  recognized  this 
species  in  the  Fort  Union  group. 

Collected  by  G.  M.  D. 

CORYLTJS  McQuARRii,  Heer. 

Heer,  Flora  Foss.  Arctica. 

Fragments  pretty  certainly  belonging  to  this  species  appear  in  the  collections  from 
the  Upper  Laramie  of  Porcupine  Creek.  The  species  occurs  in  the  Fort  Union  group,  on 
Mackenzie  Eiver,  and  also  in  the  so-called  Miocene  of  Alaska  and  Greenland. 

Collected  by  G.  M.  D. 

CASTANEA,  Sp. 

Quercus.     Report  Geol.  Survey  of  Canada,  1879-80. 

Leaf  elongate  oblong,  margin  obtusely  dentate  at  ends  of  veins,  which  are  rather  less 
than  a  quarter  of  an  inch  apart,  and  at  angle  of  45°  to  4*7°.  Texture  coriaceous. 

This  leaf  occurs  in  the  Upper  Laramie  of  Souris  River.  It  may  be  the  same  with 
Lesquereux's  C.  intermedia. 

Collected  by  Dr.  Selwyn. 

QUERCUS,  Sp.     (Plate  I,  Fig.  8.) 

Leaf  long,  narrow,  with  simple  straight  nerves  and  entire  edges. 
Upper  Laramie  of  Great  Valley. 
Collected  by  G.  M.  D. 

POPULUS  GENETKIX,  Newberry. 

Newberry,  loc.  cit. 

In  the  Upper  Laramie  of  Souris  River,  Great  Valley  and  Shaganappi  Point.  In  the 
publications  of  Lesquereux  and  Newberry  there  are  several  nearly  allied  species  to  which 
this  leaf  may  have  belonged ;  but  Newberry's  figure,  named  as  above,  has  the  same 
characters. 

POPULUS  ACERIFOLIA,  Newberry. 

Newberry,  loc.  cit. 

Found  in  Dr.  Selwyn's  collections  from  Souris  River ;  also  in  Mr.  Tyrrell's  collections 
from  the  foot-hills  of  the  Rocky  Mountains,  north  of  Bow  River,  and  in  my  collections 
from  Shaganappi  Point. 

POPULUS  RICHARDSONII,  Heer. 

Fragments  of  leaves  from  the  Upper  Laramie  of  Porcupine  Creek  appear  to  represent 
this  species,  also  fouud.on  Mackenzie  River. 

Collected  by  G.  M.  D. 

POPULUS  ARCTICA,  Heer.     (Plate  I,  Fig.  9.) 

Heer,  Flora  Foss.  Arctica.     Newberry,  loc.  cit. 

In  the  specimens  in  my  possession  I  cannot  certainly  separate  P.  arctica  from  leaves 
having  the  character  of  P.  cuneata  of  Newberry,  which  may  be  merely  a  smaller  form. 

Great  Valley,  G.  M.  D.     Souris  River,  Dr.  Selwyn. 
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SALIX  RAKANA,  Heer. 

Heer,  Flora  Foss.  Arctica. 

This  species,  occurring  in  Greenland  and  on  the  Mackenzie  Eiver,  is  represented  by  a 
few  specimens  in  the  collections  from  Great  Valley. 

Collected  by  G.  M.  D. 

SALIX  LARAMIANA,  S.  N.    (Plate  I,  Fig.  10). 

Leaf  moderately  large  and  wide,  veins  few,  at  angle  of  45°,  forking  at  an  obtuse  angle 
toward  the  margin,  which  is  entire,  surface  finely  reticulate. 

This  species,  except  in  its  entire  margin,  resembles  very  nearly  the  S.  variant,  Heer, 
from  Alaska.  It  occurs  in  the  Upper  Larainie  of  Great  Valley. 

Collected  by  G.  M.  D. 

ULMUS  PRECURSOR,  S.  N.     (Plate  II,  Fig.  11). 

Leaves  small,  thin,  inequilateral  and  rounded  at  the  base.  Apex  acute,  margin 
sinuate.  Veins  numerous,  slightly  curved,  and  dividing  toward  the  margin  to  enter  into 
the  unequal  serrations. 

This  species  is  nearly  related  to  the  U.  tenuinervis  of  Lesquereux,  from  Florissant, 
Colorado.  It  docs  not  seem  to  have  been  found  in  the  recognized  Laramie  or  Fort  Union 
group  of  the  United  States. 

SASSAFRAS  (ARALIOPSIS)  BI-RPF.ANUM,  Dnwson.    (Plate  II,  Fig.  12). 

Dawson,  Mesozoic  Floras,  Trans.  lioy.  Soc.  Can.,  Vol.  III. 

This  leaf  will  be  found  described  in  the  paper  above  cited.  It  is  from  the  Upper 
Laramie  of  Shaganappi  Point,  and  is  named  after  Mr.  Burpee,  who  aided  in  my  explorations 
there. 

SASSAFRAS  SELWYNII,  Dawson.     (PI.  II,  Fig.  13). 

Dawsou,  Report  Geol.  Survey  of  Canada,  18*79-80. 

Leaf  somewhat  rough  on  the  under  side  ;  three  lobed,  three  ribbed,  with  the  central 
lobe  longest ;  ribs  and  nerves  strong  and  woody  ;  margin  entire  and  slightly  waved ; 
breadth,  4'5  centimetres  ;  length,  5  centimetres.  The  two  lateral  nerves  diverge  at  an 
angle  of  40'  from  the  midrib.  Each  lateral  rib  gives  off  three  small  curved  veins  at  its 
base,  and  these  six  strong  curved  veinlets  which  bend  round  and  become  parallel  with  the 
margin.  Slender  parallel  veins  are  given  off  from  the  inner  sides  of  the  lateral  ribs,  and 
join  those  of  the  midrib  up  to  a  height  of  1'5  centimetres,  when  the  midrib  gives  off  6 
strong  slightly  curved  parallel  lateral  veins  on  each  side,  at  angles  of  40°. 

This  species  is  represented  by  only  one  well-preserved  example  and  some  fragments, 
in  Dr.  Selwyn's  collections  from  the  Souris  Kiver.  Its  form  and  venation  are  very 
peculiar,  and  I  think  entitle  it  to  be  referred  to  Sassafras  with  quite  as  much  probability 
as  many  of  the  leaves  from  the  Cretaceous  referred  to  that  genus.  It  is  indeed  very  near 
to  S.  cretaceum,  Newberry,  especially  the  variety  oltusum  of  Lesquereux.  It  is  to  be 
observed,  however,  that  this  common  Cretaceous  species  has  also  been  referred  to  Aralioj/xi*. 
If  a  Sassafras,  it  is  of  interest  as  being  the  first  representative  of  that  genus  in  the  Laramie 
period. 

Collected  by  Dr.  Selwyn. 
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VIBURNUM  ASPERUM,  Newberry. 

This  Fort  Union  Species  is  quite  abundant  in  the  Upper  Laramie  of  Red  Deer  River. 
Fragments  also  occur  in  the  Souris  River  collection  and  in  those  from  Shagauappi  Point, 
where  are  also  fruits  which  may  have  belonged  to  some  species  of  Viburnum.  It  also 
occurs  at  Porcupine  Creek. 

VIBURNUM  CALGARIANUM,  Dawson.    (Plate  II,  Fig.  14.) 

Described  in  the  Transactions  of  the  Royal  Society  of  Canada,  Vol.  Ill,  from  specimens 
collected  at  Shaganappi  Point. 

VIBURNUM  OXYCOCCOIDES,  Dawson.    (Plate  II,  Fig.  15.) 

Described  as  above  from  specimens  collected  at  Shaganappi  Point.  Accompanied  by 
fruits  like  those  of  Viburnum.  This  species  is  very  near  to  the  modern  V.  opulus. 

VIBURNUM  LANCEOLATUM,  Neivberry. 
Newberry,  loc.  tit. 
A  leaf  from  Porcupine  Creek  seems  to  represent  this  Fort  Union  species. 

CATALPA  CRASSIFOLIA,  Newberry. 

Fragments  of  leaves  in  the  Upper  Laramie  of  Bow  River  arc  similar  to  the  above 
species,  whose  generic  relations  are  doubtful. 

Collected  by  J.  B.  Tyrrell. 

SAPINDUS  AFFINIS,  Newberry. 

Newberry,  loc.  tit. 

Leaves  of  this  characteristic  Fort  Union  species  occur  in  the  Lower  Laramie  of  the 
Bad  Lands  of  Wood  Mountain,  and  also  in  the  Upper  Laramie  of  Great  Valley. 

Collected  by  G.  M.  D. 

JESCULUS  ANTIQUA,  Dawson.     (Plate  II,  Fig.  16.) 

Report  on  49th  Parallel,  1875. 

Pericarp  1|  inches  in  length  and  one  inch  in  breadth ;  obovate,  truncate  at  the  base, 
regularly  rounded  above  with  several  strong  woody  spines  on  the  upper  half.  Seed  of 
similar  form,  but  smooth  or  with  a  few  tortuous  impressions.  This  fruit  seems  to  be  an 
JEsculus,  but  with  characters  somewhat  intermediate  between  those  of  the  horse-chesuut 
and  those  of  the  American  buckeye. 

Lower  Laramie,  Bad  Lands,  Wood  Mountain. 

Collected  by  G-.  M.  D. 

SYMPHOROCARPOPHYLLUM,  Gr.  N. 

I  place  under  this  name  certain  leaves  from  the  Upper  Laramie  of  Great  Valley,  which 
at  first  I  had  named  Hederophyllttm,  but  now  find  them  so  near  in  form,  venation  and  texture 
to  the  leaves  of  the  common  snowberry  that  I  can  scarcely  doubt  their  affinity  to  these. 
On  the  same  slabs  there  are  remains  of  berry-like  fruits,  which  probably  belong  to  some 
caprifoliaceous  plant,  and  possibly  to  the  species  described  below. 
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SYMPHOROCARPOPHYLLTJM  ALBERTITM,  S.  N.    (Plate  II,  Fig.  I1?.) 

Leaf  about  an  inch  in  length,  obovate,  pointed  below,  rounded  at  apex,  with  two 
blunt  teeth  on  the  sides.  Midrib  obscure,  veins  at  very  acute  angles  and  evanescent, 
surface  finely  netted.  Upper  Laramie  of  Great  Valley. 

Collected  by  G.  M.  D. 

S.  LlNNvEiFORME,  S.  N.     (Plate  II,  Fig.  18.) 

Leaf  very  small,  rounded,  with  five  very  obtuse  lobes,  the  terminal  lobe  by  much  the 
largest.  The  leaves  are  tortuous  and  dichotomous,  with  a  fine  reticulation  between.  Has 
mu«-h  the  general  aspect  of  the  leaf  of  Linruca  borealis.  Upper  Laramie,  Porcupine  Creek. 

Collected  by  G-.  M.  D. 

PALIURUS  COLOMHI,  Hecr. 

Heer,  Flora  Foss.  Arctica.     Lesquereux,  Tertiary  Flora. 

Described  originally  by  Heer  from  Greenland  and  Spitzbergen,  and  found  along  with 
l\>l>ulus  arc/ira  at  Carbon,  Wyoming.  Upper  Laramie,  Great  Valley. 

('oll«M-t«.d  by  Cr.  M.  1). 

CARVA  ANTKJI'ORUM,  Neivberry. 

Newberry,  lor.  fit.     Lesquereux,  Tertiary  Flora. 

Described  by  Newberry  from  tin;  Fort  Union  beds,  in  which  its  leaves  are  abundant. 
Lesquereux  liuds  it  in  the  Yellowstone  Valley  and  at  Evanston.  Upper  Laramie  of 
Porcupine  Creek. 

Collet  -ted  by  G.  M.  D. 

JroLAXs  Hi'fiosA,  Lettjuereux. 

Lesquereux,  Tertiary  Flora. 

In  the  Report  on  the  40th  Parallel  1  referred  these  leaves  to  Juglans  nigella  of  Heer, 
but  they  are  still  nearer  to  Lesquereux's  figures,  if  these  represent  a  true  species  and  not 
merely  a  varietal  form. 

In  confirmation  of  the  reference  of  this  and  the  following  species  to  Juglaus,  I  may 
mention  that,  in  some  of  the  silicified  wood  of  the  district  which  affords  the  leaves,  there 
are  trunks  which  have  been  sliced  by  Mr.  Weston  and  show  the  structure  of  the  modern 
butternut.  Porcupine  Creek,  Upper  Laramie. 

Collected  by  G.  M.  D. 

JUOLANS  SCHIMPERI,  Lesquereux. 

Lesquereux,  Tertiary  Flora. 

Lesquereux's  description  is  as  follows  : — "  Leaves  lanceolate,  gradually  acuminate, 
broadly  cuneate,  and  rounded  at  the  inequilateral  base  to  a  short  petiole ;  borders  slightly 
undulate,  secondary  veins  numerous,  parallel,  curved,  closely  following  the  borders, 
nervilles  distant,  arcolation  subquadrate."  Leaves  answering  to  this  description  occurs 
in  the  Upper  Laramie  shale  of  Great  Valley.  Lesquereux's  specimens  were  from  the 
Green  River  group,  which  is  reported  as  typical  Eocene,  and  may  be  newer  than  the 
Upper  Laramie. 

Collected  by  G.  M.  D. 
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JUOLANS  RHAMNOIDES,  Lesquereux. 

Lesquereux,  Tertiary  Flora. 

This  species  is  thus  described  by  Lesquereux  : — "  Leaves  oval,  narrowed  in  a  curve 
or  rounded  to  the  petiole,  very  entire ;  lateral  veins  thin,  distant,  curved  in  passing  to  the 
borders,  camptodrome." 

Lesquereux's  specimens  were  from  Spring  Caflon,  Montana,  also  Black  Butte, 
Wyoming,  and  Point  of  Rocks,  Wyoming,  all  belonging  to  his  Lower  Lignitic  or  Laramie 
group,  and  he  regards  Newberry's  species  from  the  Fort  Union  group,  Cornus  acuminata, 
as  the  same.  The  species  is  closely  related  to,  if  not  identical  with,  Juglans  acuminata, 
Brongt.,  of  the  European  Tertiary.  My  specimens  are  from  the  Upper  Laramie.  Porcupine 
Creek. 

Collected  by  G-.  M.  D. 

TRAPA  BOREALIS,  Heer.    (Plate  II,  Fig.  19). 
TRAPA  MICROPHYLLA,  Lesquereux. 

Heer,  Flora  Alaskana.  Dawson,  Report  on  49th  Parallel,  187;").  Lesquereux,  Tertiary 
Flora. 

Fruits  of  Trapa,  or  water  chestnut,  referred  by  me  to  Heer's  Alaska  species,  wen- 
recognized  in  1876  in  the  collections  of  Dr.  CI.  M.  Dawson  from  the  49th  parallel,  from 
beds  belonging  to  the  Lower  Laramie  group.  More  recently,  Lesquereux  has  found,  in 
beds  probably  of  Laramie  age  at  Point  of  Rocks,  leaves  which  he  has  named  Trajia  mirro- 
phy/la,  and  attributes  to  this  genus.  In  Mr.  Tyrrell's  collections  from  the  Red  Deer  and 
Rosebud  Rivers,  there  are  fruits  similar  to  those  of  Heer's  species,  and  leaves  not  dis- 
tinguishable from  those  described  and  figured  by  Lesquereux.  We  have  thus  a  probability 
that  the  fruits  and  leaves  belong  to  the  same  species. 

Lesquereux's  description  of  the  leaves  is  as  follows  : — "  Leaves  small,  (round  V)  or 
broadly  ovate  and  obtusely  rounded  to  the  petiole,  borders  denticulate  from  below  the 
middle  upward,  nervation  ternate  from  the  top  of  the  petiole,  or  irregularly  pinnate, 
lateral  nerves  at  an  acute  angle  (15°  to  20°),  flexuous  with  dichotomous  branches,  all 
craspedodrome,  areolation  distinct,  polygonal,  minute,  by  subdivisions  of  the  veinlets  at  an 
acute  angle."  Heer's  description  of  the  fruit  is  as  follows  : — "  Nuts  two-horned,  narrowed 
at  base,  striate  longitudinally,  widened  in  the  middle,  with  two  spines  which  are  long, 
divergent  and  acute ;  the  apex  exsert  and  narrowed." 

These  fruits  and  leaves  are  all  from  the  Lower  Laramie,  with  the  exception  of  one 
doubtful  example  from  the  Upper  Laramie  of  Great  Valley.  The  localities  are  Bad  Lauds. 
(Gr.  M.  D.)  Red-deer  and  Rosebud  Rivers  (Tyrrell),  and  Piucher  Creek  (Weston).  In  some 
of  these  localities  the  leaves  and  fruits  occur  together,  and  in  some  they  are  associated  with 
Lemna  scutata  and  Phragmites. 

The  leaves  seem  to  be  very  variable  in  form  and  dimensions,  and  in  Mr.  Tyrrell's  col- 
lections there  are  fragments  of  much  larger  leaves  than  any  figured  by  Lesquereux. 

PHYLLITES  VENOSTJS,  Neioberry. 

Newberry,  he.  cit. 

A  leaf  of  very  uncertain  affinities ;  but  it  furnishes  another  point  of  accordance 
Between  the  Canadian  Laramie  and  the  Fort  Union  group,  Upper  Laramie,  Porcupine 
Creek.  Collected  by  G-.  M.  D. 
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PHYLUTES.  Sp.    (PI.  II,  Fig.  20). 

This  is  a  small  oblung  leaf,  with  a  mid-rib  and  a  few  veins  curving  toward  the  mar- 
gin. Near  the  apex,  the  sides  suddenly  curve  inward,  giving  a  shouldered  or  almost  three 
toothed  aspect.  Upper  Laramie,  Great  Valley. 

Collected  by  G.  M.  D. 

PHYLLITES  CAPARINOIDES,  Newberry. 

Newberry,  loc.  cii. 

Another  uncertain  species  common  to  the  Fort  Union  and  Upper  Laramie  of  Great 
Valley. 

Collected  by  G.  M.  D. 

CAKl'OLITHES,   Sp. 

In  Mr.  Tyrrell's  collections  from  Antler  Hill,  probably  Upper  Laramie,  are  several 
kinds  of  fruits,  some  of  which  seem  to  have  been  smooth  two-valved  nuts,  and  others 
drupes,  like  those  of  Viburnum.  They  are  not  sufficiently  perfect  for  certain  determina- 
tion ;  but  the  locality  is  one  deserving  the  attention  of  collectors,  as  likely  to  afford  useful 
information  respecting  the  fruits  of  the  trees  of  the  Laramie  forests.  It  is  an  interesting 
but  somewhat  unfortunate  circumstance  that  the  sorting  action  of  water  has  usually 
distributed  fruits  in  different  places  from  the  leaves  of  the  same  plants. 


III. — GENERAL  REMARKS. 

As  the  relation  of  the  Belly  River  series  (which  on  stratigraphical  grounds  is  regarded 
as  inferior  in  position  to  the  Fort  Pierre  group)  to  the  Laramie  is  of  some  interest,  it  may 
be  well  to  state  here  that  this  series  closely  resembles  the  Lower  Laramie  in  its  physical 
features  and  in  its  fossils.  The  number  of  species  which  it  has  afforded  is,  howevor, 
small,  and  about  half  of  these  are  distinct  from  those  of  the  Laramie. 

The  species  observed  in  the  collections  from  this  group  are  the  following:— 

Sequoia  Keidienbachii,  Hecr. 
Salisburia?  fruits  of 

*  Leiuna  scutata,  Dauton.    (Trans.  Roy.  Soc.  Can.,  III.) 
Brasenia  antiqua,  Dawton.    (I!>.) 

*Platanus  nobilis,  Ncwlxrry. 
Acer  Saskatthewense,  Dxicfon.    (Ib.) 

*  Populus  acerifolia,  Newlierry. 

"       latidentata,  Dawton.    (7.6.) 
*Trapa  (}irobal>ly  T.  borealis),  Heer. 

These  few  species  are  scarcely  sufficient  to  afford  a  basis  for  definite  conclusions. 
Those  marked  with  asterisks  are  found  in  the  Laramie.  The  others  are  distinct,  but  their 
general  aspect  does  not  indicate  any  great  difference  of  age.  It  is  to  be  hoped  that  further 
explorations  may  disclose  a  larger  number  of  species,  but  sufficient  is  known  to  indicate 
that  the  conditions  of  deposit  and  of  vegetable  life  were  very  similar. 
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Of  the  plants  found  iu  the  Laramie  itself  only  the  following  occur  in  the  lower  divi- 
sion, those  marked  with  asterisks  being  found  in  both  divisions : — 

*  Onoclea  sensibilis,  Linn. 

*  Leinna  scutata,  Dawson. 

*  Phragraites,  Sp. 

*  Scirpus,  Sp. 
*Sapindu«  affinis,  Newberry. 

JEsculus  antiqua,  Dawson. 

*  Trapa  borealis,  Hcer. 
Carpolithes. 

This  little  flora  bespeaks  aquatic  conditions  not  favorable  to  the  preservation  of  land 
plants,  but  showing  that  exogenous  trees,  akin  to  those  of  the  Upper  Laramie  above  and 
the  Cretaceous  below,  existed.  It  may  be  hoped  that  within  our  district  some  locality 
more  prolific  in  plants  maybe  discovered.  The  Lower  Laramie  would  seem  to  correspond 
with  some  of  the  localities  in  the  United  States  referred  by  Lesquereux  to  his  first  or  oldest 
Tertiary  series,  though,  as  already  stated,  the  beds  hold  remains  of  Saurians  of  Cretaceous 
aspect. 

The  Upper  Laramie  flora  is  decidedly  richer,  including  all  the  other  species  described 
in  this  paper.  Its  plants  are  in  the  main  identical  with  those  of  the  Fort  Union  group 
of  the  United  States  geologists,  which  it  would  seem  that  Lesquereux  still  holds  to  be  of 
Middle  Tertiary  age,  along  with  those  of  the  Bad  Lands  of  Dakota  and  of  Carbon,  and 
with  the  so-called  Miocene  of  Alaska,  Greenland  and  Mackenzie  River,  as  described  by 
Heer.  To  this  I  cannot  agree.  The  evidence  of  stratigraphy  and  fossils  seems  to  refer  all 
these  to  the  Eocene  period.  If  with  Lesquereux  we  regard  the  Lower  Laramie  flora  as 
Lower  Eocene,  and  corresponding  to  that  of  Sesanne  in  Europe,  then  the  Upper  Laramie 
will  be  Middle  or  Upper  Eocene.  If  on  the  other  hand  the  Lower  Laramie  be  regarded  as 
the  highest  member  of  the  Cretaceous,  the  Upper  Laramie  may  be  Lower  Eocene.  In  the 
meantime  I  cannot  help  believing  that,  notwithstanding  the  large  amount  of  material 
collected,  and  the  valuable  work  done  by  the  pakeobotanists  of  the  United  States  Geolo- 
gical Survey,  there  is  still  some  confusion  in  the  arrangement  of  the  successive  floras 
which  may  require  revision  in  the  future. 

With  this  third  paper  I  close  for  the  present  my  sketches  of  the  Cretaceous  and  Early 
Tertiary  floras  of  Canada.  I  have  been  induced  to  leave  for  a  time  my  favourite  Palaeozoic 
plants,  and  to  notice  the  collections  made  in  the  less  ancient  formations  of  the  west,  by 
the  intrinsic  interest  of  the  subject,  by  the  wish  to  trace  up  the  vegetable  kingdom  in  its 
later  stages,  and  by  the  belief  that  some  misunderstandings  existed  which  the  distinct 
sequence  of  formations  in  this  country  might  clear  up. 

The  material  at  my  disposal  has  been  from  several  horizons  well  fixed  by  geological 
work,  and  thus,  though  not  in  itself  large,  its  study  has  I  think  been  fruitful  ot  important 
results  ;  and  when  in  future  the  flora  of  the  several  successive  formations  from  the  Lower 
Cretaceous  to  the  Eocene  shall  have  been  more  fully  worked  out,  though  what  I  have 
been  able  to  do  in  the  infancy  of  collection  in  these  regions,  may  be  eclipsed  by  the  rich 
additions  which  will  be  made,  it  will  I  think  be  found  that  a  good  foundation  has  been 
laid  for  the  understanding  of  the  true  succession  of  vegetable  life  from  the  earlier  Creta- 
ceous onward. 

Sec.  IV.,  1886.    5. 
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A  short  explanation  may  be  necessary  as  to  nomenclature.  In  this  I  have  followed 
the  methods  heretofore  used  by  others.  I  have,  however,  done  so  under  protest  and  with 
certain  qualifications  as  stated  in  my  last  paper,  to  the  effect  that  generic  names  applied 
to  fragments  of  plants  must  be  merely  tentative  and  provisional,  and  that  they  are  liable 
to  large  corrections  when  more  perfect  specimens  shall  be  procured. 

In  this  matter  I  sympathise  very  strongly  with  Dr.  Nathorst  in  his  objection  to  the 
use  of  modern  generic  names  for  mere  leaves,  and  would  be  quite  content  to  adopt  some 
non-committal  termination,  as  that  of  -jihylltim,  suggested  by  him.  I  feel,  however,  that 
almost  as  much  is  taken  for  granted  if  a  plant  is  called  Coryloj/hyllum,  as  if  called  Cori/lus. 
In  either  case  a  judgment  is  expressed  as  to  its  affinities,  which  if  wrong  under  the  one 
term  is  wrong  under  the  other,  and  after  so  much  has  been  done  by  so  many  eminent 
botanists,  it  seems  inexpedient  to  change  the  whole  nomenclature  for  so  small  and  ques- 
tionable an  advantage.  I  wish  it,  however,  to  be  distinctly  understood  that  the  leaves 
described  in  this  paper  are  for  the  most  part  referred  to  certain  genera  on  evidence 
necessarily  imperfect,  and  their  names  are,  therefore,  subject  to  correction  as  new  facts 
may  be  obtained. 

In  the  work  which  I  have  done  on  Palaeozoic  fossil  botany,  I  have  laboured  by  much 
digsring  to  get  together  all  the  parts  of  the  plants  described,  though,  after  doing  this,  I  haA'e 
often  had  the  mortification  to  find  that  botanists  accustomed  only  to  hand  specimens  of 
fossil  plants  have  regarded  my  statements  with  suspicion,  as  if  relating  to  merely  imaginary 
restorations.  In  the  case  of  the  deciduous  trees  of  the  later  formations,  it  is  less  easy  to 
obtain  evidence  of  this  kind,  and  in  the  exploration  of  our  Western  territories  the  difficulty 
of  transporting  bulky  specimens  has  been  too  great  to  allow  as  much  to  be  done  as  in  the 
Devonian  and  Carboniferous  districts  of  the  East. 

I  may  add  that,  since  the  publication  of  my  first  memoir,  Dr.  Or.  M.  Dawson  has  made 
important  collections  in  the  Cretaceous  coal  formation  of  Vancouver  Island.  These,  while 
more  fully  illustrating  previously  described  material,  will  add  a  number  of  new  species 
which  await  study  and  illustration. 

By  the  kind  permission  of  Dr.  Selwyn,  the  drawings  for  this  and  for  the  previous 
paper  have  been  executed  by  Mr.  L.  M.  Lambe,  artist  to  the  Geological  Survey. 

NOTK. — Owing  to  tlio  absence  of  the  author  when  the  foregoing  sheets  were  passing  through  the  press,  a  few 
trifling  errors  have  occurred  which  are  now  corrected. 

Page  22,  after  "  TiirjA  ISTERRUITA,"  read  "  (PI.  I.  Figs.  3  and  4.)" 
"    27,  insert  "  (PL  I.  Fig.  8.) "  after  "  CASTAJJBA,  Sp.,"  instead  of  after  "  QUERCUB,  Sp." 
"     30,  under  "  8.  LINNJEIFOKMB,"  read  "  the  veins  are  tortuous  "  for  "  the  leaves  are  tortuous." 

In  Plate  II,  Figs.  15  and  18  are  in  part  restorations,  in  consequence  of  the  best  specimens  having  been  mislaid. 
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IV.— On  the  Silurian  System  of  Northern  Maine,  New  Brunaivivk  and  Quebec. 


By  L.  W.  BAILEY. 


(Read  May  27, 1886.) 

Since  the  time  of  the  publication,  in  1842,  of  Dr.  A.  Gesuer's  Fourth  "Report  on  the 
Geology  of  New  Brunswick,"  the  Upper  Silurian  age  of  the  extensive  tract  comprising  the 
northern  counties  of  this  Province  has  been  generally  accepted;  the  fossils  collected  from 
various  localities  along  the  St.  John  River,  and  again  in  the  counties  of  Restigouche  and 
Gloucester,  indicating  an  horizon  about  that  of  the  Niagara  or  Lower  Helderberg  forma- 
tions. Iii  his  "Geology  of  Canada"  for  1863,  Sir  "W.  E.  Logan  described  at  length  the 
same  formation,  chiefly  as  found  in  the  Province  of  Quebec,  under  the  name  of  the  "  Gaspe. 
Limestone"  series,  at  the  same  time  referring  to  its  northern  base  as  beinjr  found  on  Lake 
Temiscouata,  where  a  high  ridge  abutting  upon  the  lake,  known  as  Mount  Wissick  or 
Mount  Lennox,  and  abounding  in  fossils,  was  regarded  as  resting  unconformably  upon  a 
series  of  beds  at  one  time  supposed  to  be  Devonian,  but  then  referred  to  the  base  of  the 
Quebec  group.  In  Northern  Maine  also  the  same  formation  had  been  early  recognized  by 
Jackson,  and  was  subsequently  more  fully  investigated  (in  1800)  by  Packard  and  Hitchcock, 
the  latter  describing  the  Silurian  rocks  as  found  at  Lake  Sedgewick  (Square  Lake)  and 
some  other  points,  and  which  were  richly  fossiliferous,  as  being  unconformably  overlaid  by 
a  series  of  red  shales  and  conglomerates,  referred  to  the  Devonian.  In  the  meantime  the 
limits  of  the  formation  in  New  Brunswick  remained  for  the  most  part  undefined,  and  were 
variously  located  by  different  observers.  It  was  not  until  1879  that,  by  simultaneous 
observations  on  either  side  of  the  St.  John  River,  in  Carleton  county,  made  by  Mr.  G.  F. 
Matthew  and  the  author,  something  like  satisfactory  data  upon  these  points  were  obtained ; 
the  unconformity  of  the  Silurian  system  with  the  associated  rocks,  more  particularly  along 
the  Beccaguimic  valley,  being  then  established  upon  the  triple  evidence  of  the  composition 
of  the  conglomerates  at  the  base  of  the  former,  the  discordance  of  dip  between  the  two, 
accompanied  by  progressive  overlap,  and  finally  of  fossils,  the  lower  rocks  being  found  to 
hold  a  fauna  apparently  indicative  of  the  age  of  the  Trenton.  In  the  same  valley,  at  its 
mouth,  a  series  of  coarse  conglomerates  had  been  previously  found  by  Mr.  Chas.  Robb  to 
contain  thin  seams  of  shale  abounding  in  remains  of  Psilophyta,  and,  upon  the  evidence  of 
these,  the  beds  containing  them,  together  with  a  somewhat  extensive  tract  of  other  coarse 
sediments  occurring  about  the  headwaters  of  the  Beccaguimic,  were  referred  (by  Mr.  R.  W. 
Ells)  to  the  Devonian,  and  regarded  as  the  equivalents  of  the  Gaspe  sandstones. 

A  contact  of  the  Silurian  with  at  least  two  other  systems  was  thus  indicated  in  the 
Beccaguimic  valley.  But  as  it  was  difficult,  from  the  limited  exposures  of  a  single  narrow 
stream,  the  strata  of  which  are,  for  the  most  part,  excessively  disturbed,  to  remove  all 
obscurity  as  to  their  true  relations,  the  author  was  led,  during  the  last  summer,  to  visit 
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some  of  the  other  localities  which  have  been  referred  to  above,  more  particularly  those  of 
Square  Lake  and  Temiscouata,  with  the  hope  that  some  additional  light  might  be  thrown 
upon  these  points.  The  results  of  the  comparisons  thus  made  seem  to  him  to  be  of  suf- 
ficient interest  to  justify  their  presentation  here. 

In  order  to  understand  these  comparisons,  some  further  reference  is  necessary  to  the 
Beceaguimic  region.  Briefly  stated,  the  conditions  here  seen  are  about  as  follows.  In  the 
bed  of  the  North  Branch  stream,  just  above  Shaw's  Mills,  are  a  few  exposures  of  dark  grey 
siliceous  slates,  having  a  nearly  vertical  dip,  which  are  here  and  there  capped  by  brownish 
red  conglomerates,  in  a  nearly  horizontal  position,  and  through  which  ridges  of  the  slate 
project  irregularly.  From  observations  elsewhere  made  in  the  vicinity  it  seems  certain 
that  the  bulk  of  these  conglomerates  are  of  Lower  Carboniferous  age,  though  some,  which 
are  harder  and  of  somewhat  different  aspect,  appear  to  be  older,  and  may  be  Silurian. 
A  little  higher  up  siliceous  slates  again  appear,  but  these  now  contain  calcareous  bands, 
from  which,  in  1879,  Mr.  Matthew  succeeded  in  obtaining  a  number  of  small  shells, 
chiefly  of  a  species  of  Lcptcrna  (allied  to  L.  decijtiens  of  Billings),  as  well  as  others  apparently 
of  the  genera  Lingiilella,  Xtrojihomena  and  Discina,  to  which  later  collections,  made  by 
myself,  Mr.  "W.  Mdnnes  and  Mr.  W.  T.  Reed,  have  added  several,  though  fragmentary, 
specimens  of  the  trilobite  genus  Harjies.  There  can  be  but  little  question  that  these  beds 
are  of  Cambro-Siluriau  age,  either  Trenton  or  lower,  and  they  tend  to  confirm  the  view  so 
long  entertained  that  this  is  the  real  age  of  a  part  at  least  of  the  great  bands  of  slates 
and  quartxites  which  constitute  so  marked  a  feature  in  the  geology  of  this  part  of  New 
Brunswick. 

Passing  now  to  the  hills  which,  at  a  distance  of  a  few  rods  only  to  the  north,  over- 
look the  valley  at  this  point,  we  meet  with  strata  of  a  widely  different  character.  Among 
these  is  a  band  of  grey  conglomerates  and  grits,  in  which  are  contained  numerous  frag- 
ments of  black  siliceous  slate  and  quartzite,  apparently  identical  with  that  of  the  beds  in 
the  valley  below,  cemented  by  a  calcareous  paste,  in  which,  as  observed  by  Mr.  Matthew, 
are  contained  numerous  encrinal  fragments.  These  conglomerates,  which  at  a  short  dis- 
tance to  the  north  are  followed  by  heavy  beds  of  limestone,  are  regarded  as  the  base  of  the 
Silurian  system,  and,  with  the  associated  limestones,  containing  numerous  fossils,  have 
been  traced  for  considerable  distances  through  the  adjacent  country.  A  ridge  of  these 
conglomerates  crosses  the  North  Branch  valley  three  miles  above  Shaw's  Mills  (their  high 
inclination  being  again  strongly  contrasted  with  that  of  the  red  Lower  Carboniferous  con- 
glomerates near  by),  but  between  these  points  are  other  beds  which  give  further  interest 
to  the  exposures  of  this  vicinity.  These  consist  of  a  series  of  sandstones  and  slates,  of 
which  the  former  are  often  grey,  purple  or  chocolate-brown  in  colour  and  in  aspect  not 
at  all  unlike  some  portions  of  the  Lower  Carboniferous  formation,  while  the  slates  are 
dark-grey  and  black.  Both  are  fossiliferous,  but  in  the  sandstones  the  fossils  are  few, 
consisting  of  scattered  relics  of  Crinoids,  Orthocerata,  and  Brachiopods,  mostly  frag- 
mentary, while  the  shales  on  the  other  hand,  at  least  in  certain  layers,  abound  in  the 
remains  of  Graptolites.  These  were  at  first  believed  by  Mr.  Matthew  to  contain 
diprionidial  forms,  but,  in  larger  collections  subsequently  made,  none  of  the  latter  could 
be  detected,  while  a  further  study  of  the  adjacent  district  confirmed  the  idea  that  both  the 
slates  and  sandstones  were  of  the  same  age  as  the  gray  conglomerates,  and  all  Silurian. 

It  only  remains  to  state,  with  further  reference  to  this  region,  that  here  and  there 
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through  these  Silurian  sandstones  may  be  found  the  remains  of  branching  plants,  while 
at  one  point,  in  close  proximity  to  the  siliceous  beds  first  described,  is  a  small  exposure  of 
quartzose  rock  containing  an  abundance  of  what  are  evidently  Psilophyta,  apparently 
undistinguishable  from  those  found  by  Mr.  Robb  near  the  mouth  of  the  river.  As  the 
conglomerates  in  which  the  latter  occur  are  not  unlike  those  described  above  as  forming 
part  of  the  Silurian  succession,  and  as  the  plant-bearing  beds  above  Shaw's  Mills  are 
almost  certainly  of  this  age,  it  is  at  least  possible  that  all  these  rocks  are  really  Silurian 
rather  than  Devonian,  as  some  of  them  have  been  supposed  to  be. 

I  now  pass  to  the  region  of  the  Fish  River  lakes  in  Northern  Maine. 

The  description  of  the  rocks  found  in  this  vicinity,  as  given  in  Hitchcock's  "  Report  on 
the  Geology  of  Maine"  (1861,  pp.  420-424)  is  from  the  pen  of  Prof.  A.  S.  Packard,  jun.,  who, 
however,  does  not  himself  express  any  opinion  as  to  their  age.  Among  these  rocks  the 
most  interesting  is  a  band  of  highly  fossiliferous  limestone,  outcropping  on  the  western 
shore  of  Square  or  Sedgewick  Lake,  and  which  has  to  some  extent  been  locally  employed 
as  a  source  of  lime.  From  collections  made  at  the  locality  by  Packard  and  Hitchcock,  the 
late  Mr.  Billings  succeeded  in  recognizing  about  forty  distinct  species,  of  which  fourteen 
were  new,  while  my  own  visit  to  the  locality,  though  short,  enabled  me  to  obtain  a  some- 
what greater  number,  including,  as  determined  by  Mr.  Ami,  two  additional  species  not 
hitherto  described.  These  fossils  have  been  regarded,  both  by  Mr.  Billings  and  Mr.  Ami,  as 
being  of  Lower  Helderberg  age,  and  the  enclosing  beds,  in  this  as  in  other  respects,  may  be 
regarded  as  the  counterpart  of  the  limestone  beds  of  the  Beccaguimic  region,  in  New  Bruns- 
wick. Associated  with  these  beds  on  Square  and  Eagle  Lakes,  and  apparently  enclosing 
them,  there  are,  as  described  by  Packard,  ledges  of  red  shale  and  conglomerate,  with  beds  of 
grit,  the  conglomerates  containing  fragments  of  dark  slate  and  jasper,  and  dipping  45'  to 
the  northward,  in  which  direction  they  are  followed,  iirst,  by  bull-weathering  fossiliferous 
sandstones  and  then  by  dark  clay-slates,  which,  with  other  slates  and  sandstones,  occupy 
the  remainder  of  the  country  northward  and  eastward  to  the  St.  John  River  valley.  A  like 
succession  was  observed  on  the  thoroughfare  from  Portage  Lake,  a  few  miles  west  of  Eagle 
Lake,  and  at  Ashland.  All  the  rocks  of  the  above  section  have  been  regarded  by  Prof. 
Hitchcock  as  Devonian,  and  are  so  represented  in  his  map  of  Northern  Maine,  as  they  are 
in  that  accompanying  the  last  edition  of  Sir  "VVm.  Dawsou's  "Acadian  Geology."  If  how- 
ever the  above  relations  are  as  supposed,  it  would  seem  altog-ether  probable  that  the  great 
bulk  of  strata  here  met  with  is,  as  on  the  Beccaguimic,  of  Silurian  rather  than  Devonian  age. 
I  may  add,  from  personal  examination,  that  in  almost  every  particular  the  beds  of  the 
Fish  River  lakes  bear  the  closest  resemblance  to  the  beds  which  accompany  and  enclose 
the  limestones  of  the  Beccaguimic  valley. 

It  is  true  that  no  graptolite-bearing  beds  were  here  observed,  but  beds  of  very  similar 
character  occur,  while  even  on  the  Beccaguimic  these  beds  are  but  thin.  Moreover,  in  both 
instances  the  sandstones  exhibit  the  same  peculiar  Lower  Carboniferous  aspect.  Both 
contain  similar  remains  of  crinoids  and  shells,  mingled  with  stems  of  plants,  while  the 
conglomerates  in  both  are  also  alike  in  containing  numerous  fragments  of  black  slate 
associated  with  others  of  bright  green  and  red  jasper.  If  to  this  we  add  the  fact  that, 
beneath  the  conglomerates,  etc.,  above  described,  we  have,  on  the  shores  of  Portage  or 
Nadeau  Lake,  connected  with  the  other  or  westerly  branch  of  Fish  River,  a  well  defined 
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belt  of  dark  green  siliceous  slate,1  described  by  Packard  under  the  name  of  hornstone,  and 
containing  massive  beds  of  bright  red  cherty  slate,  with  a  nearly  vertical  dip,  we  appear 
again  to  have  a  repetition  of  the  relations  found  on  the  Beccaguimic,  these  cherty  slates 
being,  as  we  believe,  the'  equivalents  of  the  flinty  slates  of  Shaw's  Mills  and,  like  the 
latter,  of  Cambro-Silurian  age.  The  following  tabular  view  will  serve  to  make  this 
parallelism  more  evident : — 

1. — BEOOAGUIMIC  SKTHON. 

A.  Cambro-Silurian. 

Block  calcareo-siliceous  slates,  with  brachiopods  and  trilobites. 

B.  Silurian. 

1.  Grey  calcareous  conglomerates  and  grits,  holding  fragments  of  black  siliceous  slates 

and  <iuartzite,  jasper,  etc.,  mingled  with  remains  of  crinoids. 

2.  Grey,  reddish  and  brown  sandstones  and  slates,  associated  with  beds  of  fossiliferous 

limestone. 

15.  Grey  conglomerates. 

4.  Grey,  calcareous  and  buff-weathering  sandstones,  with  stems  of  crinoids  and  shells. 
f».  Grey  and  dark  grey  slates,  with  graptolitcs  and  remains  of  plants. 
<i.  Grey,  bluish-weathering  and  calcareous  slates. 

2. — FISH  KIVBR  SECTION. 

A.     Camlirn-Silttrian  f 

Park  cherty  slates,  with  hands  of  jasi>er. 

1'..     Silnriini. 

1.  Grey  calcareous  conglomerates?  not  observed. 

2.  Grey,  reddish  and  brown  sandstones  and  shales,  associated  with  beds  and  containing 

enclosed  masses  of  fossiliferous  limestone. 
:>.  Grey,  calcareous  conglomerate,  with  lobbies  of  dark  flinty  slate,  jasper,  etc. 

4.  Grey,  calcareous  and  buff-weathering  sandstones,  with  crinoids  and  shells. 

5.  Grey  and  dark  grey  slates,  with  remains  of  plants. 
C>.  Grey,  bluish-weathering,  calcareous  slates. 

I  pass  now,  thirdly,  to  the  Temiscouata  region.  Between  the  latter  and  the  region  of 
the  Beccaguimic  in  Carleton  county,  the  St.  John  River  affords  an  admirable  section  of  the 
Silurian  system,  without,  however,  exposing  any  beds  which  can  with  certainty  be 
regarded  as  representing  its  base.  For  nearly  the  whole  distance  of  one  hundred  and  fifty 
miles,  including  the  Madawaska  River  and  the  southern  half  of  Lake  Temiscouata,  the  only 
rocks  seen  are  slates  with  occasional  alternating  beds  of  fine  sandstone,  mostly  of  grey  or 
dark  grey  colours,  but  occasionally  red  or  green,  the  beds  of  this  latter  colour  being  usually 
associated  with  beds  of  impure  hematite.  They  are  very  generally  calcareous,  and  at  times 
highly  so,  but  no  actual  beds  of  limestone  occur.  They  are  also  at  many  points  fossiliferous, 
the  fossils  including  species  similar  to  those  of  the  Beccaguimic,  and,  like  the  latter, 
appearing  to  indicate  an  Upper  Helderberg  horizon.  Finally,  they  have  been  subject  to 
extensive  disturbance,  the  plications  being  general  and  of  the  most  complicated  character. 

The  first  beds  of  a  markedly  different  aspect  from  the  above  are  met  with  upon  the 
: , __ 

1  These  beds  bear  some  resemblance  to  the  beds  of  Pointe  anx  Trembles  or  Temiscouata  Lake,  to  be  presently 
described,  and  their  true  position,  in  both  instances,  is  somewhat  uncertain. 
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Tuladie  River,  not  far  from  its  mouth,  and  again  on  the  shore  of  Lake  Temiscouata,  at  a 
point  nearly  opposite  the  Tuladie,  where  they  are  alluded  to  in  the  elaborate  section  of 
this  vicinity,  given  by  Sir  W.  E.  Logan,  as  "  the  beds  of  Pointe  aux  Trembles."  These  rocks 
are  massive  sandstones,  of  somewhat  dioritic  aspect  and  with  bands  of  purple  jasper, 
which  pass  into  and  include  beds  of  conglomerate,  the  pebbles  and  matrix  of  which  are 
both  composed  of  dark  grey  or  purplish-grey  porphyritic  petrosilex,  mingled  at  times  with 
fragments  of  black  slate.  Above  these  beds  on  the  shores  of  the  lake,  but  stratigraphie- 
ally  beneath  them,  the  rocks  next  seen  are  shales  and  slates,  alternating  with  sandstones, 
in  which  we  have  lately  obtained  fragments  of  ribbed  shells.  Similar  beds  are  well 
exposed  at  the  Tuladie  Falls,  and  like  the  Silurian  slates  on  the  shores  of  the  lake,  have  a 
pretty  uniform  south-easterly  dip  of  70°.  The  next  beds  north  are  those  of  Black  and 
Burnt  Points  (vide  Logan's  section),  and  are  again  composed  of  conglomerates  and  sand- 
stones, but  with  the  former  now  greatly  predominating  and  having  quite  a  different 
aspect  from  those  of  Pointe  aux  Trembles,  being  not  only  very  coarse,  but  of  different  com- 
position, the  pebbles  consisting  largely  of  metamorphic  rocks,  such  as  quart/ite,  white 
sandstone,  mica  schist,  etc.,  mingled  with  many  of  limestone.  These  beds  have  also  a 
south-eastward  dip  of  50-60°,  and  a  measured  thickness  of  nearly  1000  feet.  They  are 
further  described  by  Logan  as  probably  belonging  to  the  Quebec  group,  and  as  being 
unconformably  covered  by  the  limestones  of  Mount  "VVissick  next  to  be  noticed. 

An  interval  of  about  1500  yards  separates  Burnt  Point  from  the  eminence  last  named, 
on  whose  almost  precipitous  north-western  face  (attaining  an  elevation  of  550  feet)  a  most 
remarkable  and  interesting  section  of  the  rocks  composing  it  may  be  seen.  The  order 
of  succession  and  the  thickness  of  the  beds,  as  condensed  from  Logan's  Report,  is  as 
follows : — 

FEET. 

Whitish  massive  sandstone 45 

Grey  coarse  calcareous  conglomerate,  with  pebbles  of  limestone  and  quartz.  20 

Measures  concealed 90 

Green  sandstone,  with  conglomerate  bauds,  as  above 20 

Red  and  green  shales,  with  included  fossiliferous  limestone    125 

Grey  nodular  limestone,  abounding  in  fossils 50 

Grey  hard  sandstone,  without  observed  fossils 10 

Grey  fossiliferous  and  columnar  limestone 20 

Grey  arenaceous  limestones  and  sandstones,  with  fossils,  forming  the  bulk 
of  Mount  Wissick,  and  from   the  height  of  the  latter  estimated  as 

having  a  thickness  of 500 

The  dip  of  the  above  strata  is  given  as  S.  50,  E.  <  13°,  and  it  is  from  this  low  dip 
chiefly,  as  compared  with  the  high  inclination  of  the  beds  north  and  south  of  the  moun- 
tain, that  they  are  regarded  as  uuconformable  to  the  latter,  and  as  being  a  part  of  the 
Gaspe  limestone  series:  The  strata  north  of  the  mountain  are  grey  calcareous  sandstones 
and  arenaceous  limestones,  with  dark-banded  green  slates,  highly  inclined  and  greatly 
contorted,  which  are  regarded  as  belonging  to  the  base  of  the  Quebec  group,  although 
originally  classed  and  mapped  as  Devonian. 

Reviewing  the  above,  it  would  appear  that,  in  the  view  of  Logan,  the  line  of  separa- 
tion between  the  Silurian  system  (Gaspe  limestones)  and  that  of  the  Quebec  group  is  to 
be  found  at  or  near  Pointe  aux  Trembles,  all  the,  strata  north  of  the  latter,  except  those  of 
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Mount  Wissick,  and  including  the  heavy  conglomerates  of  Black  and  Burnt  Points  and  the 
rocks  of  the  Tulndie  and  Cabano,  being  referable  to  that  group,  while  those  to  the  south, 
together  with  those  of  Mount  "Wissick,  are  to  be  referred  to  the  Grasp6  Limestone  series 
or  Silurian.  It  is,  however,  to  be  observed  that  Sir  William  himself  seems  to  have  been 
in  doubt  upon  this  point,  for  while  on  one  page  (423)  he  describes  the  conglomerates  of 
Black  Point  as  belonging  to  the  Quebec  group,  he  subsequently  refers  to  them  (page  427) 
as  being  newer  than  the  latter.  On  the  other  hand,  the  very  striking  resemblances  which 
portions  of  these  beds  bear  to  those  of  the  Beccaguimic  and  the  Fish  River  lakes  can  hardly 
fail  to  attract  attention.  Thus  the  conglomerates  of  Black  Point,  though  vastly  thicker 
and  coarser  than  anything  seen  in  New  Brunswick  or  Maine,  apparently  occupy  the  same 
position  as  those  described  on  the  southern  side  of  the  great  Silurian  plateau.  They  are, 
indeed,  compared  by  Logan  with  a  certain  band  of  conglomerates  met  with  near  the 
mouth  of  the  Siegas,  fifty  or  more  miles  to  the  south,  in  the  Silurian  tract,  a  comparison 
which  further  indicates  the  uncertainty  of  opinion  in  which  they  were  held  by  him. 
Again,  both  the'  green  and  red  shales  and  fossiliferous  limestones  of  Mount  Wissick, 
though  as  regards  the  latter  of  much  greater  thickness,  occupy  the  same  relative  position 
and  bear  much  resemblance,  both  in  aspect  and  in  their  fossils,  to  those  of  Fish  River  and 
th«-  Beccaguimic.  These  fossils  include  large  corals  (Favosites)  Brachiopods  (Strophomena, 
LefiUcnn.  Peiitnmerus,  etc.),  besides  several  species  of  Trilobites,  and  are  probably  of  Lower 
Heidelberg  age,  but  until  they  have  been  accurately  determined  this  comparison  is  uncer- 
tain. The  most  remarkable  difference  in  the  Mount  Wissick  beds,  as  compared  either 
with  those  of  the  Beccaguimic  River  or  the  Fish  River  lakes,  is  that  afforded  by  the 
massive  white  sandstones  or  quartzites  which  form  the  apparent  base  of  the  eminence 
referred  to.  No  such  rocks  are  to  be  met  with  anywhere  over  the  extensive  Silurian 
tracts  of  Northern  Maine  or  New  Brunswick.  They  do,  however,  bear  much  resemblance 
to  the  beds  of  like  composition  seen  at  frequent  intervals  along  the  Portage  road  between 
Temiscouata  and  Riviere  du  Loup,  and  again  along  the  line  of  the  Intercolonial  Railway 
between  the  Metapedia  River  and  Rimouski.  The  greater  part  of  these,  however,  belong 
to  the  Quebec  group,  while  those  of  Mount  Wissick  are  iuterstratified  with  the  fossili- 
ferous limestones  of  the  mountain,  and  are  unquestionably  part  of  the  same  formation.  I 
am  also  informed  by  Mr.  R.  W.  Ells  that  similar  sandstones  were  found  by  Mr.  Richardson 
to  contain  remains  of  Pentamerus  obhngus.  As  the  beds  underlying  them  at  Mount  Wissick 
are  almost  entirely  of  the  Quebec  group,  these  quartzites  would  appear  to  form  here  the 
lowest  'member  of  the  Silurian  system,  which  would  also  appear  to  include  all  the  beds 
of  Lake  Temiscouata  south  of  this  point — among  them  the  conglomerates  of  Black  and 
Burnt  Points  and  the  rocks  of  Pointe  aux  Trembles  previously  referred  to  the  Cambro- 
Silurian. 

The  Temiscouata  section,  as  compared  with  those  of  northern  Maine  and  New  Bruns- 
wick, previously  quoted,  would  thus  stand  as  given  on  the  succeeding  page. 

I  may  add  that,  since  reading  the  above  paper,  further  examinations  of  the  region 
about  Lake  Temiscouata,  as  well  as  of  portions  of  Aroostook  county,  Maine,  have  been 
made,  and  numerous  fossils  obtained  from  Pointe  aux  Trembles,  Tuladie  Lake  and  else- 
where. These  are  now  in  the  hands  of  Mr.  Whiteaves,  and  the  results  of  their  examination 
will  appear  in  the  reports  of  the  Geological  Survey. 
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ASCENDING  SECTION  OF  SILUEIAN  ROCKS. 
LAKE  TBMISOOUATA. 

A.  Cambro-Silurian.    (Quebec  Group.) 

Greenish,  reddish  and  black  slates,  banded  with  thin  layers  of  dolomitic  limestone. 

B.  Silurian. 

FEKT. 

Whitish  sandstones 200 

Calcareous  conglomerates  and  sandstones,  with  limestone  pebbles 130 

Red  and  green  shales,  including  fossiliferous  limestones 125 

Grey  nodular  limestones,  abounding  with  fossils,  and  including  bands  of  hard 

sandstone 580 

Measures  concealed 1276 

Conglomerates  (of  Black    and  Burnt  Points),  with  pebbles  of  Cambro-Silurian 

rocks,  including  limestones 1000 

Measures  concealed. 

Dark  shales  and  sandstones,  with  fossils. 

Green  and  purplish  sandstones  and  conglomerates,  forming  Pointe  aux  Trembles. 

Grey-bluish  weathering  slates  and  sandstones,  continuous  with  those  of  Maine 

and  New  Brunswick. 


Sec.  IV.,  1886.    6. 


SECTION  IV.,  1886.  [    43    ]  MKMOIRES  S.  R.  CANADA. 


V. —  Note  sur  le  contact  des  formations  paleozolques  et  archeennes  de  la  province  de 
Quebec.    Par  L'ABBE  J.  C.  LAFLAMME. 


(  Lu  le  28  mai  1886. ) 

Quiconque  Studie  la  stratigraphie  des  formations  archeennes  et  paleozoiques  de  la 
province  de  Quebec  est  frappe  des  graudes  lacuues  qui  se  reucontrent  frequemment  dans 
la  serie  des  divisions  qui  en  composent  reusemble. 

Pour  expliquer  ces  lacunes,  sir  W.  Logan,  dans  la  Geologic  du  Canada  de  1863,  sup- 
pose une  suite  de  mouvements  d'affaissement  et  d'exhaussement  qui  auraient  affecte 
cette  partie  du  continent  americaiu  du  Nord,  et  qui  auraieut  ainsi  permis  a  1'ocean  silurien 
d'envahir  a  diverses  reprises  uue  partie  plus  ou  moins  grande  du  noyau  continental  emerge 
des  le  commencement  des  ages  geologiques.  D'apres  lui,  les  gres  de  Potsdam  se  seraient 
deposes  dans  un  oc6au  tres  profond,  sauf  de  petits  lambeaux  eparpilles  sur  les  rivages. 
Les  lits  du  groupe  de  Quebec  auraient  pu  s'accumuler  dans  une  mer  moins  profonde,  mais 
dont  le  bassin  devait  s'enfoncer  lentement  pour  permettre  1'accumulation  de  ces  sediments 
si  puissants.  Tellement  qu'a  la  fin,  1'ocean  aurait  envahi  de  nouvelles  surfaces  continou- 
tales,  et  les  premiers  lits  du  calcaire  de  Trenton  se  trouvaient  ainsi  a  rcposer  directement 
sur  les  formations  archeennes,  sans  aucunos  traces  de  formations  cambrieunes  ou  precam- 
briennes. 

Ayant  ete  a  meme,  depuis  plusieurs  aimees,  d'examiner  avec  soin  et  en  detail  le  contact 
du  calcaire  de  Trenton  et  des  gneiss  archeens,  je  prendrai  la  liberte  de  vous  commuuiquer 
quelques  remarques  qui  seront  peut-etre  de  nature  a  mieux  faire  saisir  les  conditions  spe- 
ciales  dans  lesquelles  ces  calcaires  siluriens  se  sont  deposes  directement  svir  les  formations 
archeennes,  soit  gneissiques,  soit  labradoritiques. 

Vu  1'euorme  espace  de  temps  qui  s'est  ecoule  entre  1'emergeuce  du  noyau  archeen 
et  les  depots  calcaires,  on  peut  se  demauder  s'il  ne  serait  pas  possible  d'y  trouver  quelques 
faits  capables  de  donner  une  idee  de  1'erosion  qu'avaient  subie  les  surfaces  calcaires  avaut 
d'etre  recouvertes  par  les  assises  calcaires. 

C'est  au  Saguenay,  sur  les  rivages  du  lac  Saint- Jean,  que  j'ai  observe  les  phenomenes 
les  plus  remarquables  ayant  trait  a  ce  point  en  particulier.  A  plusieurs  reprises,  j'ai  pu 
constater,  soit  un  veritable  lac  calcaire  entoure  de  tous  les  cotes  par  des  rivages  lauren- 
tiens,  soit  des  collines  de  gneiss  pedant  de  leurs  sommets  arroudis  les  assises  calcaires 
gisant  horizontalement  a  leur  base.  La  hauteur  de  ces  collines  depassait  qnelquefois 
d'une  cinquantaine  de  pieds  les  lits  calcaires  superieurs.  Tel  est  le  cas  en  particulier 
pour  une  elevation  placee  au  nord-ouest  du  village  de  Roberval.  Ailleurs  les  ondulatious 
de  la  surface  gneissique  inferieure  etaient  presque  insensibles.  Et  c'est  a  peine  si  les  rides 
archeennes  per9aient  les  quelques  pouces  du  calcaire  depose  sur  leur  surface. 

En  voila  assez  pour  nous  faire  voir  que  la  surface  du  noyau  archeen  avait  deja  ete 
passablement  modifiee  par  1'erosion,  au  moment  ou  I'oc6an  silurieu  1'enyahit  pour  le 
recouvrir  de  lits  calcaires.  D'ailleurs,  la  ou  ces  derniers  ne  sont  pas  tres  epais,  on  peut, 
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dans  xine  certainc  mesure,  snivre  les  grandes  ondulations  du  gneiss  sous  jacent,  en  notant 
les  ondulations  du  caleaire  lui-meme.  C'est  la  un  fait  remsrquable  que  j'ai  constate  par- 
tout  ou  j'ai  trouve  les  lits  de  Trenton  reposant  directement  sur  le  laurentien,  pourvu  que 
leur  position  originelle  n'eut  pas  ete  modifiee  par  des  bouleversements  subsequents.  Sur 
les  bords  du  lac  Saint-Jean  en  particulier,  on  rencontre  plusieurs  rochers  laurentiens  qui 
s'avancent  dans  le  lac,  et  qui  sout  reconverts  par  des  lits  calcaires  disposes  en  une  espece 
de  bonnet  arrondi,  la  stratification  concordant  absolument  avec  le  plan  de  la  surface  gneis- 
sique.  De  plus,  sur  les  bords  du  lac  comme  sur  la  cote  de  Beaupre,  les  lits  de  Trenton 
iuclinent  toujours  dans  le  memo  sens  et  sous  le  meme  angle  que  1'ensemble  de  la  surface 
laxirentienne  sur  laquelle  ils  reposent.  Cependant,  quand  1'epaisseur  des  lits  calcaires  est 
considerable,  ce  parallelisme  disparait. 

Ceci  indique  que  les  lits  inferieurs  d'une  formation  se  moulent  plus  ou  moins  sur  la 
surface  qui  leur  sert  de  support,  et  qu'ils  ne  se  deposent  pas  rigoureusement  suivant  un 
plan  horizontal,  comme  1'indiqueut  bon  nombre  de  mauuels  de  geologic. 

Je  me  permettrai  d'attirer  partirulierement  votre  attention  sur  uu  fait  qui  m'a  tou- 
jours frappe  dans  1'examen  des  uombreux  contacts  geologiques  que  j'ai  eu  a  faire.  C'est 
d'un  cote  la  nettete  de  la  surface  laurentienue,  1'absence  de  toute  trace  de  decomposition 
dans  les  gneiss,  les  syenites  ou  les  granites,  et  de  1'autre  la  coutinuite  presque  mathema- 
tique  des  memes  surfaces,  que  vous  les  examiniex  dans  les  parties  denudees  ou  dans  les 
endroits  encore  reconverts  de  calcaire. 

Tout  le  monde  suit  que  nos  roches  laurentiennes  cedent  en  general  assez  facilement 
aux  a«  tions  atmospheriques.  Les  mincraux  qui  les  coiistituent  se  decomposent  a  la  longue, 
et  les  surfaces  exposecs  a  1'air  et  a  1'action  des  plautes  sont  bieu  vite  alterees.  Evidem- 
ment,  durant  les  longues  anne.es  qui  se  sont  ecoulees  entre  remergeuce  du  continent 
archeen  et  les  depots  siluriens,  la  surface  des  roches  exposees  a  1'air  a  du  etre  profonde- 
meut  alteree.  De  cette  alteration  out  certainement  resulte  des  debris  mineraux  en  grande 
quantite.  Comment  se  fait-il  alors  que  ces  surfaces,  une  fois  ensevelies  sous  les  eaux 
aient  ete  si  bien  lavees  qu'il  ne  reste  plus  aucune  trace  de  leur  alt6ration  antecedente  ? 
Comment  se  fait-il  que  les  detritus  aient  completement  disparu,  de  maniere  que  la  tran- 
sition d'une  formation  a  1'autre  soit  toujours  aussi  tranchee  qu'on  le  remarque,  et  que 
les  lits  calcaires  inferieurs  ne  renferm<mt  presque  jamais  de  fragments  des  assises  sur 
lesquelles  elles  reposent  ?  Je  sais  qu'on  a  meutioune  1'existence  de  galets  laurentiens 
dans  quelques-uns  de  ces  lits  calcaires.  Mais,  au  lac  Saint-Jean,  la  ou  Ton  peut  si  facile- 
ment etudier  les  phenomenes  de  contact,  je  n'en  ai  jamais  vu. 

Faut-il  attribuer  ce  curieux  etat  de  choses  a  1'existence  de  grands  courants  qui,  au 
moment  de  1'euvahissemeut  des  continents,  auraient  balay6,  nettoye  les  surfaces  envahies, 
et  transport*;  au  loin  les  debris  qu'ils  leur  arrachaient  ?  La  chose  n'est  pas  impossible. 
Cepeudant  ces  courants  sont  quelquefois  difficiles  a  supposer,  par  exemple,  dans  le  bassin 
si  restreint  et  si  bien  ferme  du  lac  Saint-Jean. 

Dans  un  autre  ordre  de  faits,  la  continuite  presque  absolue  d'une  meme  surface  lau- 
rentienne,  dans  les  parties  deuudees  et  dans  les  parties  recouvertes  de  calcaire,  porte  4 
conclnre  que  1'erosion  du  glacier  quaternaire  sur  les  roches  archeennes  n'a  peut-etre  pas 
6te  anssi  considerable  qu'on  est  expose  a  le  croire  au  premier  abord.  Le  glacier  aurait 
plutot  regularise  et  poli  la  surface  des  roches  que  modifie  profondement  les  grandes  ligiies 
des  reliefs  continentaux. 
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Le  contact  du  calcaire  et  des  schistes  immediatement  superieurs,  —  contact  qu'il  est 
facile  de  constater  en  maints  endroite,  et  au  Saguenay  et  anx  environs  de  Quebec,  —  est 
lui-meme  tres  interessant.  Le  passage  du  calcaire  compact  a  une  argilite  bien  carac- 
terisee  est  tres  brusque.  Pas  de  traces  de  transition  d'aucune  sorte.  Le  premier  lit  argi- 
liteux,  le  plus  inferieur,  est  en  regie  generale  d'un  noir  assez  fonce,  et  grouillant  a  peu 
pres  exclusivement  de  graptolites ;  ce  qui  indique  un  changement  subit  dans  1'ocean 
silurien,  et  une  apparition  egalement  subite  d'un  fauiie  d'uu  type  tout  a  fait  different. 

Ces  schistes  gardent  partout  leur  caractere  bitumineux.  Quelquefois  meme  ils  peu- 
vent  servir  de  combustible.  A  1'ile  de  la 'Traverse,  au  lac  Saint-Jean,  ile  qui  n'est  tout 
entiere  qu'uu  amas  de  ces  schistes  plus  ou  moins  effrites,  le  feu  prit  uu  jour  dans  les 
graviers  bitumineux  du  rivage  et  brula  pendant  dix-huit  mois.  II  ne  fut  eteint  quo  par 
une  hausse  extraordinaire  du  lac.  Dans  les  monies  schistes  se  trouvent  encore  des  sources 
minerales,  partout  ou  ils  n'ont  ete  soumis  qu'a  peu  de  bouleversemeuts. 

Je  ne  puis  quitter  cette  region  du  Saguenay,  si  interes&ante  par  le  developpement 
du  silurien  iuferieur,  sans  signaler  un  troisieme  bassin  silurien  qui  n'est  pas  encore  indique 
sur  les  cartes  geographiques.  Le  rapport  de  1863  meutiouue  le  gisement  calcaire  du  lac 
Saint-Jean.  Dans  le  premier  volume  des  trava^ux  de  la  Societe  Royale,  j'ai  indique  1'exis- 
tence  d'un  second  bassin  silurien  situe  au  nord-est  du  Saguenay,  et  dont  j'ai  etc  charge 
plus  tard  de  faire  le  releve.  Je  suis  heureux  de  completer  aujourd'hui  ces  renseigne- 
ments  en  affirmant  1'existence  d'un  troisieme  depot  de  calcaire  silurien  place  a  peu  pres 
dans  Tangle  forme  par  la  baie  des  Ha !  Ha  !  et  la  riviere  Saguenay.  La  carte  detaillee 
n'en  a  pas  encore  ete  faite.  Cependaut  tout  laisse  croire  que  le  calcaire  est,  la  aussi,  recon- 
vert des  argilites  d'Utica,  bien  que  je  n'aie  pu  encore  le  coustater  de  vim.  La  presence  de 
sources  minerales  en  cet  endroit  est  pour  moi  un  indice  tres  probable  de  ce  fait. 

Je  n'ai  jamais  pu  voir  lee  argilites  d'Utica  reposer  directemeut  sur  le  laurentien,  si  ce 
n'est  dans  les  nombreuses  failles  de  la  cote  de  Beaupre.  Or,  comme  ces  argilites  out  recon- 
vert partout  le  Trenton,  elles  ont  du  necessairement  se  deposer  sur  les  rivages  gneissiques 
de  1'ocean  a  la  fin  de  1'epoque  Trenton,  et  leur  absence  actuelle  des  surfaces  laurentiennes 
doit  etre  sans  doute  attribute  a  1'action  du  glacier  quateruaire  qui  a  balaye  du  premier 
coup  ces  roches  legeres  et  friables. 

Les  remarques  que  je  viens  de  faire  sur  les  contacts  du  laurentien  et  du  Trenton, 
dans  la  region  du  Sagueuay,  s'appliquent  egalement  aux  memes  pheuomenes  tels  qu'ou 
les  voit  sur  la  cote  de  Beaupre.  Ici  encore  on  trouve  le  calcaire  reposaut  directement  et  a 
peu  pres  horizontalement  sur  le  gneiss,  sans  aucuue  trace  de  transition  d'uue  formation  a 
1'autre.  La  surface  des  assises  laurentiennes  est  parfaitement  nette,  et,  cornme  au  Sagueuay, 
ne  preseute  pas  la  plus  legere  trace  de  decomposition. 

Cependant  j'ai  observe  sur  les  bords  du  Montmorency,  la  ou  1'on  peut  suivre  ces  con- 
tacts sur  1'espace  de  plusieurs  arpents,  une  particularity  que  je  crois  digne  d'etre  signalee. 
C'est  1'existence,  dans  la  surface  gneissique  sur  laquelle  repose  le  calcaire,  de  cavites  cir- 
culaires,  etroites  et  profondes,  toutes  remplies  d'un  calcaire  fossilifere  absolumeut  sem- 
blable  aux  lits  immediatement  superposes.  L'apparence  de  ces  cavites  est  tellement  carac- 
teristique,  qu'a  premiere  vue,  on  les  rapporte  naturellement  a  ces  chaudieres  ou  marmites 
de  geants  creusees  par  les  rivieres  dans  les  assises  sur  lesquelles  elles  coulent.  Et  je  crois 
reellement  qu'elles  ont  une  origine  analogue,  qu'elles  sont  de  veritables  chaudieres  creu- 
sees par  les  rivieres  archeennes,  se  dechargeaut  dans  1'ocean  archeen  ou  silurien.  Qui 
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salt  si  011  ne  trouverait  meme  pas  au  fond  de  ces  cavites,  empat6es  dans  une.  gangue  cal- 
caire,  les  galets  qui  out  servi  a  les  creuser.  Ces  cavites  sont  en  general  pen  profondes. 
Kllrs  ne  depassent  guere  cinq  ou  six  pouces.  Plusieurs  ont  a  peine  trois  pouces. 

Sur  ces  m£mes  rivages  silurieus  on  trouve  des  amas  de  sable  trcs  remarquables  qui 
sont  intercales  entre  le  laurentien  et  le  Trenton.  Sir  W.  Logan  rapporte  ces  lits  sablcux 
a  la  formation  de  Potsdam.  11  me  semble  plus  simple  et  plus  naturel  de  les  regarder 
comme  des  depots  accidentels  sur  les  rivages  de  1'ocean  trentouieu.  En  effet  on  s'explique 
difncilement  la  persistance  de  ces  minces  assises  friables,  durant  les  longues  annees  qui 
se  sont  (-coulees  entre  le  Potsdam  et  le  Trenton.  Exposes  a  1'air  ou  caches  sous  les  eaux, 
on  confoit  difncilement  qu'ils  auraient  resist^  aux  nombreux  agents  tendant  a  les  enlever. 

Vous  trouverez  cos  sables  accumules  dans  les  cavites  superficielles  du  laurentien, 
lites  avec  une  merveilleuse  regularite  et  absolument  prives  de  fossiles.  Leur  stratification 
n'est  pas  rigoureusement  conoordante  avec  celle  du  Trenton. 

Cette  derniere  formation  est  bien  plus  puissaute  sur  la  cote  de  Beaupre  qu'elle  ne  1'est 
uulle  part  au  Saguenay.  A  re  dernier  endroit,  je  u'ai  jamais  constate  qu'elle  depassat  200 
pieds  d'epaisseur.  Tandis  que  sur  la  riviere  Larose  elle  depasse  certainement  500  pieds. 
La,  on  pout  en  voir  ot  la  base  reposant  sur  le  laurentien  et  le  sommet  recouvert  des  lits 
d'Utica  ;  ot,  comme  les  lits  n'ont  pas  etc  bouleverses,  la  section  generale  peut  en  6tre  faite 
d'tine  maniere  assoz  precise. 

Au  resto  los  caraoto.ros  mineralogiques  geueraux  sont  les  memes  qu'au  Saguenay.  II 
n'y  a  quo  I'l-paisseur  qui  soit  plus  grande.  C'est  toujours  le  meme  amas  de  lits  calcaires, 
regulierement  superposes  ot  rarement  separes  les  uns  des  autres  par  de  minces  feuillets 
schistoux.  Auouno  assiso  no  tranche  nettemont  sur  ses  voisines,  et  1'ensemble  de  la  for- 
mation ost,  comme  au  Saguonay,  d'uue  homogeneite  frappante. 

Aussi  me  parait-il  tout  a  fait  impossible  de  placer  dans  la  formation  trentonuienne, 
telle  qu'ellle  est  designee  jusqu'a  present,  le  massif  du  rocher  de  Quebec,  comme  quelques- 
uns  somblont  le  vouloir. 

En  constatant  la  persistance  du  caractere  mineralogique  general  de  cette  formation, 
dans  deux  regions  aussi  dist antes  1'une  de  1'autre  que  le  Saguenay  et  la  cote  de  Beaupre,  il 
est  difficile  de  concevoir  que  ce  caractere  se  modifie  si  rapidement,  et  surtout  si  completc- 
ment,  dans  1'espace  qui  separe  la  cote  de  Beaupre  de  Quebec,  quelques  milles  a  peine. 
D'autant  plus  que  ce  ue  serait  la  qu'une  modification  purement  locale,  qui  ne  se  rencon- 
trerait  nulle  part  ailleurs.  Le  rocher  de  Quebec  renferme  des  masses  de  lits  dolomitiques, 
des  schistes  rouges  et  bruns,  des  conglomerats  de  toute  nature,  que  vous  chercheriez  vaine- 
ment  a  u'importe  quel  endroit  des  assises  de  Trenton. 

Evidemment  il  n'y  aurait  que  des  decouvertes  paleoutologiques  absolument  indiscu- 
tables  qni  pourraient  prouver  cette  these.  Existent-elles  ?  Ont-elles  bien  du  moins  la 
portee  qu'il  faudrait  leur  attribuer?  Nous  ne  sommes  pas  en  mesure  de  repondre  d'une 
maniere  eompetente  a  cette  double  question. 

Si  vraiment  les  fossiles  decouverts  dernierement  dans  le  rocher  de  Quebec  rendaiont 
impossible  son  classement  dans  le  groupe  dit  de  Quebec,  il  me  semble  que  la  place  qu'on 
pourrait  lui  assigner  devrait  6tre  intermediaire  entre  le  groupe  de  Quebec  proprement  dit 
et  le  Trenton,  au-dessus  du  premier  et  au-dessous  du  dernier.  Si  je  ue  me  trompe,  cette 
idee  est  de  nature  a  resoudre  uue  partie  des  nombreuses  difficult^  qu'a  toujours  presentees 
le  classement  definitif  des  differentes  sections  de  ce  groupe. 
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Ces  roches  inftrieures  an  Trenton  auraient  et6  amenees  a  la  surface  par  le  renverse- 
ment  dcs  lits,  le  long  de  la  grande  ligiie  de  rupture  qui  traverse  en  diagonale  la  province 
de  Quebec.  Cette  hypothese  ferait  6viter  du  coup  la  necessitfe  de  croire  a  ces  failles  a 
courbures  etranges  et  compliquees,  qn'il  faut  supposer  pour  arriver  a  pjacer  ces  lits  dans 
la  formation  de  Trenton. 

Toutefois  il  faut  admettre  que  des  failles  existent  pres  de  la  ligne  de  cette  enorme 
rupture  dont  nous  parlions  plus  haut,  mais  elles  ont  une  disposition  tres  simple  et  une 
direction  tres  reguliere.  II  est  facile  de  le  constater  en  particulier  sur  tout  le  parcours 
de  la  cote  de  Beaupre.  On  rencontre,  depuis  le  cap  Tourmente  jusqu'a  Montmorency,  trois 
de  ces  failles  secondaires,  ou  mieux  de  ces  ISzardes  accidentelles,  causees  par  la  cassure 
gigantesque  qui  court  sur  la  cote  nord  de  1'ile  d'Orleans.  Elles  sont  toutes  rectilignes  ou 
a  peu  pres,  et  coupent  obliquement  le  rivage  du  fleuve.  Leur  effet  stratigraphique  est 
d'amener,  a  diverses  reprises,  le  Trenton  et  meme  1'Utica  a  buter  sur  un  escarpement  lau- 
rentien  sous  un  angle  tres  fort.  De  plus  les  differents  affluents  du  Saint-Laurent  qui 
arrosent  cette  partie  du  pays  ont  tous  une  chute  plus  ou  moins  haute,  qui  est  toujours 
causee  par  1'intersection  de  1'uiie  de  ces  failles.  La  levre  sud,  constitute  par  les  lits  moins 
resistants  de  1'Utica  et  du  Trenton,  a  disparu  plus  vite  que  la  levre  nord,  et  la  chute  s'est 
ainsi  produite. 

II  est  bien  probable  que  le  grand  renversement  dont  nous  parlions  plus  haut  a  pro- 
duit  encore  d'autres  ruptures  secondaires,  le  long  de  la  ligne  d'escarpement  que  Logan 
supposait  dans  la  mer  silurienne,  ligne  dont  la  direction  est  donnee  approximativement 
par  le  trac6  de  ce  renversement  lui-meme.  La  petite  faille  qui  coupe  le  rivage  a  la  Poiute- 
aux-Trembles,  et  qui  fait  buter  sous  un  angle  tres  fort  les  argillites  d'Utica  sur  les  lits 
horizontaux  de  Trenton  et  sur  le  gneiss,  n'a  vraisemblabloment  pas  d'autre  origine. 

Voila  en  peu  de  mots  les  quelques  reflexions  qui  me  sont  venues  a  1'esprit  durant  les 
etudes  stratigraphiques  assez  detaillees  que  j'ai  ete  oblige  de  faire  dans  cette  partie  du 
pays.  Sans  doute  il  n'y  a  en  tout  cela  aucun  fait  saillant  qui  se  detache  avec  eclat  et 
qui  puisse  servir  de  point  de  depart  a  des  theories  completement  ueuves.  Mais  j'ai  cru 
que  la  geologic  de  notre  pays,  a  pe\i  pres  termiuee  dans  ces  grandes  ligues,  du  moius  dans 
les  anciennes  provinces  du  Dominion,  profiterait  un  tant  soit  peu  de  recherches  plus 
detaillees,  plus  miuutieuses,  faites  en  differents  endroits.  II  m'a  semble  que  ces  travaux 
restreints  etaient  precisement  destines  a  contribuer,  au  moius  pour  une  petite  part,  a  rem- 
plir  le  cadre  de  notre  g6ologie  canadienne,  si  magistralement  tracee  depuis  de  longues 
annees  deja  par  notre  commission  geologique. 
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VI. — Mechanism  of  Movement  in  Cucurbita,  Vitis  and  Robinia. 
By  D.  P.  PENHALLOW,  B.  Sc. 

» 

(Read  May  27, 1886.) 

The  valuable  contributions  of  Darwin  '  to  our  knowledge  of  the  movements  of  plants, 
about  ten  years  since,  led  to  an  examination  of  this  most  interesting  question,  and  event- 
ually, to  the  particular  form  of  it  to  be  discussed  in  the  present  paper.  At  that  time,  the 
idea  of  the  individuality  of  the  cell  prevailed,  although  Sachs  had  already  demonstrated 
the  continuity  of  protoplasm  through  the  sieve  plates  of  Cucurbita2  and  had  formulated 
an  expression  in  which  he  indicated  a  strong  belief  in  the  continuity  of  all  living  cells. 
It  is  only  within  very  recent  years,  however,  that  sufficient  reason  has  been  given  for  a 
general  change  of  opinion  on  this  question.  The  additional  light  which  has  of  late  been 
thrown  upon  our  knowledge  of  the  cell,  in  its  mutual  relations,  has  presented  many  new 
and  important  subjects  for  consideration  with  reference  to  the  physiology  of  movement 
in  plants. 

In  the  motile  organs  of  plants — as  represented  by  those  now  under  consideration— 
we  have  to  deal  with  organs  which  on  the  one  hand  are  modified  as  a  whole,  with  refer- 
ence to  their  external  form,  and  are  thus  adapted  to  a  particular  purpose,  as  in  Cucurbita 
and  Vitis  ;  or  which,  on  the  other  hand,  show  these  modifications  to  be  strictly  localized, 
as  in  the  pulvinus  of  Robinia.  In  each  case,  moreover,  the  internal  structure  is  usually 
modified  in  an  important  way,  and  to  a  striking  degree.  In  the  tendrils  of  Cucurbita  and 
Vitis,  this  occurs  in  the  excessive  thickening  of  the  hypodermal  tissue,  which  becomes 
almost  entirely  collenchymatous ;  in  the  localized  development  of  active  fundamental 
tissue  lying  in  the  outer  hypodermis ;  and  in  the  excessive  formation  of  some  vascular 
element — usually  bast — which  thereby  produces  a  more  or  less  continuous  zone  or  vas- 
cular cylinder,  internal  to  the  softer  parts  of  more  active  growth.  In  the  pulvinus  of  the 
Robinia,  the  modification  is  chiefly  found  in  the  excessive  hypertrophy  of  the  hypodermal 
tissues,  either  at  the  base  of  the  petiole,  or  throughout  the  entire  length  of  the  petiolule. 
In  all  of  these  cases,  the  true  relative,  positions  of  the  tissues,  as  found  in  the  unmodified 
organ,  e.  g.  stem  or  petiole,  are  fully  maintained,  but  the  special  change  developed  in 
each  of  the  component  tissues  causes  an  unusual  relation  to  be  established  between  them, 
so  far  as  their  mutual  tension  is  concerned.  This  at  once  introduces  an  important  factor 
in  the  conditions  of  equilibrium  which  would  otherwise  be  maintained,  with  the  result 
that  some  disturbance  of  this  condition  must  sooner  or  later  occur,  and  this  disturbance 
then  becomes  outwardly  manifest  in  the  form  of  motion. 

Since  variations  of  this   character  can  occur  in  living  tissues  only,  they  must  be 
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referred  primarily  and  in  general  terms  to  conditions  of  growth,  of  which  they  are  the 
result.  They  may  arise,  however,  as  already  pointed  out, '  either  from  unequal  growth 
and  nutrition  of  parts,  or  from  special  conditions  of  turgescence,  one  or  both  combined, 
Or,  as  Sachs  •  states,  "  in  those  movements  which  occur  during  growth,  the  tension  of  the 
tissues  is  concerned  only  so  far  as  any  change  in  it  reacts  on  growth  and  modifies  it. 
Periodic  movements,  and  those  due  to  irritation,  on  the  contrary,  depend  entirely  on 
changes  in  the  the  tension  of  the  tissues,  which,  in  this  case,  are  fully  developed  only 
when  the  organ  has  attained  maturity." 

These  general  principles  apply  to  all  the  subjects  now  under  consideration,  and 
accepting  them  as  tenable,  we  shall  not  in  the  present  paper  concern  ourselves  more 
particularly  as  to  the  special  physiological  changes  involved,  and  whatever  references  ;in- 
made  to  growth  are  to  be  accepted  in  the  general  meaning  of  that  term,  unless  otherwise 
specified.  Two  general  considerations  are  of  importance  in  this  connection,  viz.,  the 
mechanical  value  of  the  tissues,  and  the  continuity  of  protoplasm. 

Of  the  various  tissues  which  enter  into  the  composition  of  motile  organs,  parenchyma, 
collenchyma,  bast  and  wood,  are  of  chief  value.  Of  these,  the  parenchyma  probably 
stands  first  as  capable  of  the  most  rapid  growth  and  the  most  extreme  variations  of 
tension  from  turgescence  or  other  cause.  The  collenchyma  undoubtedly  stands  next 
in  both  of  these  respects  ;  while  the  bast,  from  its  more  permanent  character,  as  well  as 
from  the  results  obtained  by  both  Schwendener*  and  Haberlandt, 4  in  which  the  great 
elasticity  of  this  tissue  appears,  is  in  all  probability  the  most  important  mechanical 
element,  by  reason  of  the  retarding  influence  it  exerts  upon  the  growth  of  the  more 
rapidly  extending  and  external  parts. 

The  inference  which  naturally  follows  from  this  is,  that  the  principal  conditions  of 
tension  with  reference  to  elongation,  are  established  and  maintained  primarily  between 
the  parenchyma  and  collenchyma  on  the  one  hand,  and  the  bast  and  other  vascular 
elements  on  the  other  ;  and  secondarily,  between  the  parenchyma  and  the  collenchyma. 
It  will  also  follow  that,  whenever  one  of  these  last-named  tissues  is  in  excess,  it  must 
exert  a  preponderating  influence  in  changes  of  tension,  without  special  reference  to  its 
particular  capacity  for  such  variations. 

One  of  the  most  important  factors  in  the  physiology  of  motion,  particularly  that  due 
to  irritation,  is  the  continuity  of  protoplasm.  This  fact  has  now  been  observed  in  so  many 
widely  different  cases,  and  involves  so  little  difficulty  in  its  determination  in  almost  any 
living  tissue,  that  we  can  no  longer  regard  its  application  as  a  general  law,  with  reason- 
able doubt ''.  This  law  is  of  so  recent  origin,  however,  that  at  present  but  little  is  known 
as  to  its  precise  relation  to  motion ;  but  that  it  is  connected  with  it  in  those  cases  where 
there  is  distinct  transmission  of  impulse  to  parts  somewhat  remote  from  the  centre  of 
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irritation,  can  hardly  be  doubted  in  the  light  of  observed  facts.'  It  remains  to  determine 
in  what  way  these  transmissions  occur  through  the  protoplasmic  medium.  At  present, 
therefore,  we  must  confine  our  considerations  to  continuity  of  protoplasm,  in  its  structural 
relations  to  the  tissues  of  the  motile  organs. 

In  both  the  grape  and  the  squash,  the  continuity  appears  most  prominently  in  the 
collenchyma  tissue  of  the  rather  thick  hypodermis.  It  may  also  be  observed  without 
difficulty  in  the  active  parenchyma  of  all  parts  external  to  the  xylem  portions  of  the  vascu- 
lar bundles.  The  same  treatment,  however,  does  not  answer  equally  well  for  its  detection 
in  each  case,  owing  to  the  different  character  of  the  tissues  involved.  In  the  pulvinus  of 
Robinia,  Gardiner 2  has  already  pointed  out  the  clearly  denned  continuity  which  may  be 
observed  both  in  the  parenchyma  and  in  the  bast.  In  the  latter  tissue  we  have  found  it 
to  be  most  strikingly  prominent,  its  exhibition  being  much  less  difficult  than  in  the  softer 
tissues,  probably  owing  to  the  presence  of  numerous  channels  in  the  cell  walls,  which 
serve  to  localize  and  more  sharply  define  the  connecting  filaments. 

The  method  employed  for  the  exhibition  of  continuity  must  depend  upon  the  charac- 
ter of  the  particular  tissue  involved.  Any  one  of  these  methods,  all  of  which  have  been 
employed  by  Gardiner  and  others,  may  be  used  according  to  circumstances.  The  first  we 
may  distinguish  as  the  salt  method.  For  the  purpose  there  should  be  prepared  a  10  p.  c. 
solution  of  common  salt.  This  has  been  recommended  by  Gardiner  '  as  giving  the  best 
results  in  most  cases,  an  opinion  fully  confirmed  by  our  own  experience.  Perfectly  fresh 
and  thin  sections  are  immersed  in  a  suitable  quantity  of  the  solution  and  allowed  to  lie 
until  wanted  for  the  final  staining.  The  action  of  the  salt  is  to  contract  the  protoplasm 
gradually  into  a  compact,  rounded  mass,  towards  the  centre  of  the  cell,  and  thereby 
preserve  intact  the  original  connecting  filaments,  which  then  become  drawn  out  into  long, 
slender  threads.  There  is,  however,  no  appreciable  change  in  the  coll  wall.  A  distinct 
development  of  continuity  will  generally  be  formed  within  a  period  of  ten  minutes,  but, 
for  good  results,  at  least  half  an  hour  should  be  given  ;  and  since,  with  continued  action, 
the  salt  consolidates  all  the  contracted  parts  and  thus  renders  all  the  filaments  more 
distinct,  an  immersion  of  the  sections  for  twenty-four  or  thirty-six  hours  may  often  prove 
desirable.  If  the  solution  be  stronger  than  10  p.  c.,  the  action  is  too  rapid  and  many  of 
the  more  delicate  filaments  snap  during  development,  so  that  we  then  observe  only  their 
contracted  remains  upon  the  cell  wall,  with  corresponding  processes  from  the  main 
protoplasmic  mass.  Treatment  of  this  description  answers  admirably  for  all  unmodified 
parenchyma  tissue,  such  as  that  in  the  squash  fruit  the  flesh  of  the  apple  and  pear,  and  in 
the  pulvinus  of  the  Eobinia.  It  does  not  answer  so  well,  however,  in  the  case  of  thick- 
walled  cells,  whether  collenchyma  or  bast.  Then  one  of  the  following  methods  is  to  be 
preferred. 

The  second  method  may  be  distinguished  as  the  sulphuric  acid  process  4.  Very  thin 
sections,  freshly  cut — one  or  two  at  a  time,  according  to  size — are  placed  upon  the  end  of 
a  glass  slide  or  platinum  foil.  Surplus  moisture  is  now  removed  in  order  to  secure  uni- 
form action  of  the  acid.  A  drop  of  concentrated  sulphuric  acid  is  then  placed  on  the  slide 

1  Janczewski,  Etudes  Compares  sur  la  tubes  Cribreux,  1881.     Riissow,  Sitzberg.  Dorpater  Naturf.  Ges.,  1882, 
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or  foil,  immediately  above  the  sections,  and  allowed  to  flow  down  over  them  quickly. 
Very  careful  attention  is  now  needed  to  control  the  action  at  the  proper  moment.  In  the 
course  of  three  or  four  seconds  the  sections  acquire  a  faint  brownish  color,  which  rapidly 
deepens  as  the  dehydrating  action  of  the  acid  proceeds.  Its  first  appearance  indicates,  in 
most  cases,  that  the  action  has  been  continued  long  enough.  The  slide  is,  therefore, 
quickly  plunged  in  a  dish  of  water  which  must  be  ready  for  that  purpose,  and  the  sections 
thoroughly  washed.  They  are  then  ready  for  staining. 

The  action  of  the  acid,  dependent  upon  its  dehydrating  properties,  is  first  to  contract 
the  protoplasm.  It  next  causes  the  cell  wall  to  swell  strongly  and  partly  .dissolve,  thus 
rendering  it  so  transparent  as  to  permit  the  threads  of  protoplasm  which  traverse  it  to  be 
seen  distinctly  when  stained.  The  swelling  of  the  wall  also  tends  to  aid  in  the  contrac- 
tion of  the  protoplasm,  while  the  channels  become  longer,  and  further  aid  in  defining 
the  filaments.  If  great  care  be  not  used  in  this  process,  the  section  will  be  quickly  and 
wholly  dissolved.  This  process  is  of  special  advantage  as  a  quick  method,  while  it  gives 
most  gratifying  results,  and  it  has  been  chiefly  relied  upon  by  us.  It  may  be  employed 
in  ordinary  parenchyma  tissue,  and  also  with  great  advantage  in  collenchyma  and  bast,  to 
the  treatment  of  which  latter  two,  it  is  best  adapted.  This  is  one  of  the  oldest  of  all  the 
methods  now  in  use. 

The  third  method,  and  that  which  Gardiner  seems  to  regard  with  the  greatest  favor 
is  the  chloriodide  of  zinc  process.  This  admits  of  two  variations  ;  in  the  first,  the  sections 
are  immersed  for  a  short  time  in  an  ordinary  aqueous  preparation  of  iodine,  until  the 
characteristic  reaction  is  developed.  They  are  then  transferred  to  the  chloriodide,  when 
they  quickly  turn  dark  brown,  owing  to  the  intensity  of  the  iodine  reaction.  After  about 
ten  to  thirty  minutes  in  this  latter  reagent,  they  are  washed  out  in  distilled  water  until 
the  brown  color  disappears.  This  method  is  said  by  Gardiner  to  have  the  special  advan- 
tage of  causing  the  protoplasm  in  all  its  parts,  to  take  a  much  deeper  stain  when  finally 
colored  with  aniline.  The  second  variation  simply  omits  the  preliminary  treatment  with 
iodine.  Preparations  by  this  method,  show  the  filaments  very  distinctly,  and  the  walls 
of  the  cells  so  strongly  swollen  as  to  render  them  quite  transparent.  It  may  therefore 
be  used  instead  of  the  last  process  by  sulphuric  acid. 

Sections  treated  by  any  one  of  these  methods,  require  subsequent  staining,  in  order  to 
differentiate  the  delicate  filaments  from  the  surrounding  cell  wall.  The  method  originally 
employed  by  Tangl1,  in  the  case  of  endosperm  cells,  was  to  stain  with  iodine.  Our  present 
methods,  however,  permit  of  much  more  accurate  results.  The  stain  recommended  by 
Gardiner2  as  used  by  us,  gives  most  satisfactory  results.  It  is  prepared  as  follows : — To  a 
50  p.  c.  solution  of  alcohol,  add  picric  acid  to  saturation.  To  this  add  aniline  blue  (we 
used  BB  with  good  results)  until  the  residual  color  imparted  to  a  section,  is  deep  blue.  To 
facilitate  solution,  one  or  two  drops  of  acetic  acid  may  be  added  to  the  stain  with  advantage. 
Sections  previously  treated  and  well  washed,  are  immersed  in  the  stain  for  a  few  moments 
and  then  washed  out  in  fresh  alcohol  until  the  yellow  is  all  discharged  and  the  color  of 
the  section  changes  from  green  to  clear  blue.  It  will  then  be  found  that  the  picric  acid,  in 
passing  out  from  the  section,  has  withdrawn  all  the  aniline  from  the  cell  walls,  but  that 
it  has  left  it  in  the  protoplasm,  for  which  it  has  a  special  affinity.  The  colorless  cell  walls 

1  Pringh's,  Jabrb.,  1880, 170.  '  PhiL  Trans.,  clxxiv.  817. 
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and  the  colored  filaments  are  thus  brought  into  sharp  contrast,  and  the  latter  may  easily 
be  recognized  under  a  sufficiently  high  power.  Sections  so  prepared  may  be  placed  in 
2/>  p.  c.  glycerine  for  future  examination.  For  permanent  mounts,  glycerine  jelly  should 
be  used.  Balsam  will  answer  for  exhibition  of  continuity  in  the  bast  tissue,  and  will 
even  preserve  it  for  several  months  in  the  softer  tissues,  but  in  the  latter  case,  the  proto- 
plasmic filaments  gradually  break  up,  and  ultimately  disappear. 


I. — CUCURBITA   MAXIMA  AND   PEPO. 

HISTOLOGY. — The  tendrils  of  the  squash  externally  present  the  form  of  long,  slender 
filaments,  well  rounded,  but  with  a  somewhat  greater  transverse  than  vertical  diameter, 
and  on  the  upper  side  flattened  and  slightly  grooved  for  almost  their  entire  length.  The 
surface  is  generally  smooth,  though  soft  scattering  hairs  usually  appear  towards  the  upper 
side.  The  prevailing  color  is  a  very  pale  or  whitish  green,  due  to  the  deeply  seated 
chlorophyll-bearing  layer,  which  is  internal  to  the  collenehyma.  This  pale  hue,  however, 
is  found  to  be  interrupted  along  three  lines,  extending  from  base  to  tip  of  the  tendril,  in 
which  the  color  is  a  strongly  marked  green,  thus  bringing  those  bauds  into  strong 
prominence  by  contrast  with  the  surrounding  and  lighter  parts.  These  three  lines  or 
bands  of  tissue,  always  occupy  the  same  positions,  which  are  found  to  be,  one  on  each  side, 
just  at  the  horizon  of  the  major  axis  of  transverse  section,  and  the  third  in  the  position  of 
the  channel  along  the  upper  side  of  the  arm,  at  the  upper  extremity  of  the  minor  axis. 
Aside  from  their  more  special  value  in  circumnutation,  these  bands  serve  as  most  valu- 
able means  of  noting  certain  changes  incident  to  movement,  e.  g.  those  of  torsion.  The 
tip  of  the  tendril  is  invariably  turned  slightly  backward,  or  towards  the  lower  side  of 
the  tendril  arm,  though  during  certain  phases  of  the  circumnutation,  changes  due  to 
torsion  often  cause  it  to  point  upward. 

Internally,  the  tendril  presents  several  important  features.  Transverse  sections 
disclose  the  form  and  relation  of  parts  shown  in  Plate  IV,  Fig.  1.  From  this,  the  following 
details  may  be  gathered  : — 

The  epidermis  consists  of  a  single  row  of  cells,  which  are  either  of  the  same  size  in 
both  directions,  or  somewhat  elongated  in  a  direction  perpendicular  to  the  general  surface. 
The  epidermal  hairs,  so  far  as  they  may  be  present,  are  confined  almost  wholly  to  the 
upper  and  lateral  surfaces  at  b,  being  absent  from  the  surface  below  the  horizon  of  the 
major  axis  b'.  The  hypodermal  tissue  consists  of  a  rather  thick  layer  of  collenehyma  (bb'), 
which  is  almost  continuous  throughout  the  entire  circumference  of  the  tendril,  its  con- 
tinuity being  interrupted  in  the  three  regions  a,  a',  and  an  opposite  to  a'.  These  areas  of 
interruption  correspond  to  the  three  green  bands  already  referred  to.  The  colleuchyma 
itself  is  thus  separated  into  three  distinct  bands,  which  traverse  the  tendril  throughout 
its  entire  length,  one  being  larger  and  inferior  in  position  at  b',  and  two  smaller  and 
superior  as  at  b  and  its  corresponding  part  on  the  other  side.  The  first  is  usually  distin- 
guished by  being  somewhat  thicker,  and  also  of  much  greater  lateral  extent  than  the 
other  two  combined.  The  detailed  structure  of  this  tissue  is  shown  in  Fig.  3,  from  which 
it  appears  that  the  collenchymatous  thickening  is  somewhat  general  over  the  entire 
surface  of  each  cell. 
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At  the  three  points  a,  a',  a",  the  continuity  of  the  collenchyma  is  interrupted  by 
groups  of  parenchyma  tissue,  which  extend  as  longitudinal  bands  throughout  the  entire 
length  of  the  arm.  This  tissue  has  certain  important  distinguishing  characteristics.  The 
cells  are  usually  large,  well  rounded,  and  thin  walled  (Fig.  1,  a  a',  and  Fig.  5).  They  contain 
an  abundance  of  protoplasm  and  chlorophyll,  and  possess  all  the  features  of  cells  in  an 
active  condition  of  growth.  Indeed,  the  activity  of  this  tissue  is  conspicuous  from  the 
earliest  period  of  circumnutation  until  long  after  the  surrounding  parts  have  become 
hard  and  woody,  and  all  motion  has  ceased.  "Within  the  area  of  this  tissue  are  to  be 
found  intercellular  spaces  (not  shown,  however,  in  the  figure)  together  with  their  corres- 
ponding stomata,  which  latter  are  confined  to  the  epidermis  of  these  bands.  The  very 
large  amount  of  chlorophyll  here  present,  is  the  means  of  that  outward  distinction  to 
which  we  have  already  referred.  Inwardly,  each  of  these  groups  of  cells  connects  directly 
with  the  pith  region  of  the  tendril,  thus  causing  a  further  break  in  the  continuity  of  the 
interior  tissues.  From  the  very  prominent  part  which  this  tissue  evidently  takes  in  the 
circumnutatious  of  the  tendril,  and  the  frequency  with  which  pointed  reference  must  be 
made  to  it,  we  have  deemed  a  descriptive  term  essential.  We  have,  therefore,  applied  to 
it  the  name  of  "  Vibrogen  "  or  "  Vibrogenic  tissue, "  as  signifying  that  the  origin  of  the 
ordinary  circumnutation  is  to  be  found  there. 

Immediately  internal  to  the  collenchyma  is  a  zone  of  rather  large,  thin-walled  paren- 
chyma tissue,  r,  usually  disposed  in  three  or  four  rows,  of  which  the  innermost  cells  are 
the  smallest.  This  tissue,  which  is  essentially  the  mesophlamm  of  the  stem,  forms  a 
continuous  /one  through  each  of  the  vibrogen  bands.  The  cells  are  filled  with  proto- 
plasm, and  contain  some  granular,  matter  and  a  small  amount  of  chlorophyll,  which 
imparts  the  subdued  green  color  to  the  tendril  as  a  whole.  The  tissue  presents  all  the 
characteristics  of  active  growth,  but  it  in  all  probability  is  inferior  in  this  respect  to  the 
energy  of  the  vibrogen  bands — as  will  appear  later — though  it  undoubtedly  contributes 
its  part  as  a  factor  in  the  general  circumnutation.  Directly  interior  to  this  tissue  is  the 
bast  zone  of  the  liber.  At  a  very  early  period  in  the  growth  of  the  tendril,  the  bast 
portions  of  the  vascular  bundles  establish  conjunctive  growth,  and  thereby  form  a  zone  (</), 
the  continuity  of  which  is  interrupted  only  at  those  three  regions  where  the  vibrogen 
establishes  its  connection  with  the  pith..  In  its  earlier  period  of  growth,  the  bast  cells 
are  all  thin  walled  (Fig.  2  A).  They  are  then  in  a  condition  of  active  growth,  and  are 
capable  of  conforming  to  the  general  and  rapid  elongation  of  the  organ  as  a  whole.  It  is 
this  condition  which  essentially  characterizes  these  cells  during  the  greater  portion  of  the 
tendril's  active  period,  but  most  conspicuously  so  during  the  earlier  portions  of  it,  since 
we  find  that,  with  the  growth  of  the  organ,  the  bast  cells  gradually  increase  in  thickness 
and  assume  more  and  more  completely  their  true  character  as  permanent  structure.  And 
this  becomes  more  conspicuous  towards  the  end  of  the  active  period,  when  the  motion  of 
the  tendril  is  gradually  retarded,  and  becomes  continually  more  spasmodic,  until  finally 
it  ceases  altogether.  We  then  find  that  from  thin-walled  cells  the  bast  has  changed  to 
thick-walled,  permanent  tissue,  as  shown  in  Fig.  2B.  This,  then,  defines  the  hard  and 
woody  character  of  the  tendril,  which  is  so  conspicuous  a  feature  after  coiling. 

It  is  important  to  point  out  in  this  connection  that  as  soon  as  this  woody  character 
in  the  tendril  is  fully  developed,  all  motion  must  cease ;  and  since  the  ligniiicatiou  is  a 
gradual  process,  and  will  be  completed  within  a  definite  period — assuming  constant 
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conditions  of  nutrition, — we  must  recognize  the  probability  of  a  gradual  modification  in 
uniformity,  as  also  of  a  gradual  cessation  of  motion,  and  the  impossibility  of  the  activity 
being  prolonged  or  even  shortened ;  unless  conditions  of  permanent  contact  and  irritation 
are  established,  when  maturity  is  accelerated.  As  will  appear  later,  the  motion  resolves 
itself  into  an  expression  of  the  resultant  of  activity  in  two  tissues,  one  of  which  is  con- 
tinually growing,  while  the  other  is  as  continually  becoming  less  active,  and  the  cessation 
of  motion  must  then  be  determined  when  the  latter  gains  complete  ascendancy  over  the 
former,  and  thus  permanently  destroys  the  equilibrium  of  growth. 

Internal  to  all  the  histological  elements  thus  far  discussed,  lie  the  xylem  portions  of 
the  vascular  bundles.  These,  however,  are  widely  separated.  They  are  seven  in  number, 
the  three  largest  traversing  the  lower  region  of  the  tendril  arm.  As  elements  of  perma- 
nent structure,  they  must  undoubtedly  serve  in  a  degree  to  supplement  the  mechanical 
value  of  the  bast,  but  to  this  they  are  obviously  very  subordinate.  Within  the  vascular 
zone  is  the  somewhat  large  pith  which,  especially  at  the  base  of  the  tendril  arm,  early 
develops  what  De  Bary '  designates  as  a  "  lysigenetir  intercellular  cavity,"  to  the  extent 
that  the  organ  becomes  hollow  for  a  considerable  distance  from  its  base.  This  also  charac- 
terizes the  petiole  of  both  tendril  and  leaf,  in  each  of  which  the  same  structural  elements 
appear,  and  in  much  the  same  relative  positions. 

Of  the  elements  thus  considered,  we  must  regard  the  vibrogen,  collenrhyma  and  bast 
as  of  primary  importance,  and  that  they  bear  a  definite  relation  to  the  circumnutation  of 
the  tendril,  and  to  its  behaviour  under  the  influence  of  irritation,  can  hardly  be  doubted 
in  the  light  of  the  facts  to  be  presented  in  the  following  pages. 

GROWTH  IN  LENGTH. — In  vigorous  vines,  the  largest  tendril  arm  often  exceeds  30  cm. 
in  length.  The  extreme  lengths  of  the  tendril  arm,  during  the  entire  period  of  circum- 
nutation, may  generally  be  taken  as  ranging  from  8  cm.  to  35  cm.  As  this  great  elonga- 
tion must  occur  within  the  very  limited  period  of  two  days,  it  indicates  a  most  rapid 
organizing  process,  as  the  following  determinations  will  show.  Moreover,  it  must  be 
borne  in  mind  that  the  cessation  of  growth  in  length  and  of  circumuutation  is  simul- 
taneous. The  following  determinations  have  been  obtained.  An  arm  just  uncoiled  from 
the  bud  measured  12  cm.  in  length.  One  day  later  it  had  increased  to  14.8  cm.,  and  on 
the  following  day  to  18.3  cm.,  thus  giving  a  total  increase  in  length  of  6.3  cm.,  or  one- 
half  the  original.  August  8th,  five  tendril  arms,  but  a  short  time  in  action,  were  measured 
and  marked.  The  Monday  following  (10th)  all  except  one  were  found  to  have  coiled 
about  themselves  or  other  objects.  The  coils  were  drawn  out  and  measured  with  the 
following  results  : — 


1. 

2. 

3. 

4. 

5. 

August  8th  

12  0 

12  4 

17.7 

10  4 

17-5   cm. 

"      10th  

24.5 

19.0* 

25.0* 

20.5* 

33.0* 

12.5 

6.6 

7.3 

10.1 

15.5 

*  Indicates  those  which  could  not  be  fully  straightened. 


1  Comparative  Anatomy  of  Phenogams  and  Ferns.    Eng.  Ed.  200. 
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Coils  2,  8,  4,  5  could  uot  be  fully  straightened  for  measurement,  allowance  for  which 
had  to  be  made.  Thus  if  we  add  to  the  above  numbers  as  follows :  1.0,  3.0,  5.0  and  1.0  cm. 
respectively,  we  then  get  as  the  total  lengths  of  all  the  tendrils,  12.5,  7.6,  10.3,  15.1  and 
16.5  cm.  We  thus  get  as  the  extreme  range  in  elongation,  from  50  per  cent,  to  100  per 
cent,  of  the  original  length,  and  the  mean  ratio  of  increase  would  be  as  1  :  1.14,  showing 
that  the  tendril  at  least  doubles  in  length  after  the  uncoiling  from  the  bud,  and  during 
the  period  of  circumnutation. 

COIMNO. — When  brought  in  contact  with  an  object  near  the  tip,  the  tendril,  at  once 
affected  by  the  irritation,  coils  about  the  support  with  a  firm  grasp.  The  effect  of  irrita- 
tion does  not  immediately  extend  along  the  remainder  of  the  tendril,  as  is  shown  by  the 
fa«-t  that,  when  the  tip  is  brought  in  contact,  the  basal  portion  of  the  tendril  continues  its 
movement  and  passes  by  as  a  curve,  the  sensitive  surface  thereby  becoming  convex  instead 
of  concave,  as  would  occur  if  it  felt  the  influence  of  contact.  After  a  time,  however,  the 
effect  of  contact  extends  to  all  the  cells  of  the  basal  portion,  which  then  draws  itself  into  a 
closer  and  closer  spiral.  When  brought  in  contact  with  an  object,  the  tendril  does  not 
immediately  lose  its  power  of  nutation,  but  often  retains  it  for  a  very  considerable  period, 
this  being  dependent  upon  the  age  of  the  tendril,  and  especially  upon  the  particular 
state  of  lignilieation  in  the  bast.  It  becomes  evident,  therefore,  that  when  the  tip  is 
arrested,  the  bands  of  vibrogen,  still  continuing  to  act  in  the  basal  portions,  tend  to  bow 
the  tendril  in  all  directions  as  before.  Their  power  to  do  so  being  modified  by  fixation  of 
the  tip,  the  natural  result  would  be  for  the  centre  to  pass  by  the  point  of  support  as  a  curve 
having  the  sensitive  side  outermost.  Continued  circumnutation  of  the  free  central  portion 
between  two  fixed  extremities  must  result  in  torsion,  which  will  be  right  or  left  hand  as 
the  case  may  be,  from  both  ends  towards  the  centre,  and  when  such  torsion  becomes  exces- 
sive, its  compensation  is  of  necessity  found  in  a  double  spiral  ',  which  always  characterizes 
the  fixed  tendril.  If  coiling  in  the  free  central  portion  were  primarily  due  to  the  irrita- 
tion of  contact,  we  should  expect  to  find  the  coiling  first  developed  as  the  direct  result  of 
simple  contraction  along  one  side,  and  this  would  not  immediately  give  rise  to  torsion. 
Tendrils  which  have  not  suffered  contact,  always  coil  upon  themselves  at  the  completion 
of  their  period  of  circumnutations.  Such  coils,  however,  are  always  somewhat  loose  and 
quite  irregular,  and  are  the  direct  result  of  excessive  inequality  of  tension  between  the 
bast  and  vibrogen,  therefore  of  unequal  maturity  in  the  tissues. 

CIRCUMNUTATION. — The  circumnutations  of  the  tendrils  commence  as  soon  as  each 
arm  uncoils  from  the  bud  condition.  The  central  and  largest  arm  generally  uncoils  first, 
and  later,  the  laterals.  The  whole  period  of  circumnutation  in  a  rapidly  growing  vine, 
under  favorable  circumstances,  is  usually  about  two  days — rarely  three  days.  During 
this  period,  the  motion  is  at  first  by  grand  and  regular  sweeps,  but  it  gradually  becomes 
slower  as  the  end  is  reached  ;  and  in  the  later  periods,  the  movement  is  spasmodic,  often 
exhibiting  rest  periods  alternating  with  those  of  great  activity.  Ultimately  the  end  is 
reached  in  the  formation  of  a  spiral,  which  is  more  or  less  loose  and  irregular  if  free,  or 

1  Darwin,  (.limbing  PUnto,  183,  etc. 
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compact  and  well  formed  if  developed  after  contact.  In  each  case  the  structural  modi- 
fications are  the  same,  i.e.  the  parts  become  hard,  dry  and  woody.' 

The  figure  described  by  the  nutating  tip  is  approximately  ellipsoidal  (Plate  III),  the 
major  axis  being  transverse.  This  axis  not  infrequently  reaches  a  length  of  24  to  27  cm. ; 
that  of  the  minor  axis  being  from  13  to  22  cm.  in  length.  In  Echinocystis  lobota,  the 
diameter  of  the  figure,  according  to  Darwin2,  is  even  larger  than  this,  measuring  from  38 
to  41  cm.  While  the  tendril  thus  describes  a  figure,  the  vertical  plane  of  which  is 
parallel  with  the  axis  of  the  plant,  the  space  through  which  the  tip  moves  is  greatly 
augmented  by  a  supplementary  movement  in  the  growing  end  of  the  vine  on  which  the 
tendril  is  found.  This  secondary  movement  causes  the  tendril  to  describe  a  double 
motion,  which  increases  the  possibility  of  its  contact  with  surrounding  objects.1  It  is  of 
short  duration,  however,  since  the  movement  of  the  vine  is  confined  to  the  few  internodes 
at  the  end,  and  at  any  one  node  continues  for  two  days  only  after  the  tendrils  are  in 
motion  ;  so  that,  by  the  time  the  first  arm  of  the  latter  has  grasped  a  support,  the  move- 
ment of  the  vine  at  that  particular  node  may  have  ceased  entirely.  So  long  as  there  is  no 
contact  the  tendril  continues  to  revolve,  until  a  gradual  increase  of  permanent  tissue 
arrests  its  activity. 

Circumnutatious  do  not  belong  to  the  tendril  arms  alone.  Not  only  docs  the  petiole 
of  each  tendril  perform  a  definite  circumnutation,  but  the  leaves  exhibit  a  similar  movement 
in  a  marked  degree,  as  demonstrated  by  G-.  E.  Cooley  during  the  past  summer.  The 
motion  of  the  tendril  petiole  is  best  observed  by  Darwin's  method  of  a  fine  glass  filament 
with  a  small  black  bead  at  its  extremity,  inserted  into  the  end  of  the  petiole  where  the 
arms  separate.  The  circumnutation  of  the  leaf  is  to  be  determined  from  its  tip,  as  in 
tendril  motion.  In  this  manner,  we  have  obtained,  from  a  leaf  of  medium  si/e,  a  figure 
of  twenty  different  changes  of  direction,  within  the  space  of  three  hours.  The  movement 
was  found  to  be  much  slower,  and  the  figure  much  smaller  than  in  the  case  of  the  tendrils. 
This,  however,  would  appear  to  be  the  case  from  theoretical  considerations,  when  we 
compare  the  structural  features  of  the  two  and  have  due  regard  for  the  difference  in  size. 
The  figure  described  by  the  leaf,  so  far  as  formed,  was  quite  regularly  ellipsoidal,  though 
the  curve  was  retraced  before  the  ellipse  was  fully  completed,  in  all  of  these  respects 
showing  striking  similarity  to  the  movement  of  the  tendril. 

During  a  series  of  observations  extending  over  a  period  of  nearly  one  week  and 
embracing  both  day  and  night,  almost  the  entire  circumnutatious  of  each  tendril  observed 
were  secured.  Temperature  and  other  conditions  were  noted  at  each  of  the  observations, 
which  were  taken  at  intervals  of  from  two  minutes  to  one  hour,  according  to  the 
condition  of  activity.  The  following  are  the  results  :— 

Tendril  No.  l.-^Aug.  12th,  at  9.30  a.m.,  one  of  the  longest  arms  was  selected  after  it 

1  My  observations  confirm  those  of  Darwin  with  regard  to  other  members  of  the  Cucurbitacete,  that  when 
a  spiral  develops  freely,  it  is  always  simple ;  that  it  only  reverses  when  the  tip  is  attached  to  a  support. 

2  Climbing  Plants,  128,  etc. 

*  The  fact  that  there  is  this  double  motion  as  a  result  of  tendril  vine  action,  shows  that  the  true  figure  is  to 
be  obtained  only  when  the  tendrils  revolve  about  the  inner  surface  of  a  glass  globe  and  the  changes  of  direction 
are  recorded  from  the  outside.  This,  however,  was  not  practicable  in  our  case,  nor  was  it  essential  to  the  accuracy 
of  the  conclusions  to  be  obtained.  For  our  purpose,  the  plane  recording  surface  was  amply  sufficient 

Sec.  IV.,  1886.    8. 
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had  been  sometime  uncoiled,  and  its  movements  were  noted  until  there  was  no  further 
motion.  The  entire  period  of  observation  was  ten  hours  and  thirty  minutes.  During 
that  time,  the  tendril  tip  traversed  a  distance  of  848.15  cm.,  giving  an  average  rate  of 
0.54  cm.  per  minute. 

•  The  greatest  rate  of  movement,  at  any  one  time,  was  2.06  cm.  per  minute,  and  occurred 
two  and  one-half  hours  after  the  wave  of  maximum  temperature  had  passed.  The  waves 
of  most  rapid  movement  extended  from  2.30  to  4.80  p.m.,  closely  following  the  greatest 
heat  wave.  The  waves  of  slowest  movement  covered  the  time  from  10  a.m.  to  2.30  p.m., 
coincident  with  a  rising  temperature.  The  absolute  minimum  of  motion  occurred  just 
before  the  maximum  of  temperature,  at  the  rate  of  0.21  cm.  per  minute.  At  four  o'clock 
in  the  morning,  a  heavy  rain  ceased.  The  air  was  surcharged  with  moisture,  and  the 
sky  was  entirely  overcast  with  heavy  clouds.  It  was  while  this  condition  lasted,  that 
the  waves  of  slowest  motion  occurred,  the  absolute  minimum  being  found  during  the 
period  from  12.1">  to  1  p.m.  At  the  latter  hour,  the  clouds  broke  and  the  sun  came  out 
brightly  and  so  continued  until*!  p.m.,  when  the  sky  again  became  overcast  and  rain  set 
in  at  7  o'clock.  "While  the  sun  was  out,  the  tendril  was  most  active — the  absolute 
maximum  of  motion  taking  place  within  the  five  minutes  from  3.25  to  3.30  p.m.,  the 
distance  travelled  in  that  time  being  16.30  cm. 

The  iirst  direction  of  movement  was  to  the  right.  This,  however,  was  obviously 
accidental,  since  the  direction  first  recorded  must  depend  upon  the  time  of  first  observation 
with  relation  to  the  entire  movement — dextrorse  alternating  with  sinistrorse  movement 
during  the  whole  period  of  activity.  The  total  motion  to  the  right  was  190.8  cm.;  that 
to  the  left,  152.:}")  cm.  ;  and  the  ratio  therefore,  as  1  :  0.79. 

TemlrU,  No.  2. — Selected  for  observation,  August  13th,  at  8  o'clock.  It  was  a  shorter 
arm  than  No.  1.  and  somewhat  nearer  the  end  of  activity.  The  time  of  observed 
movement  was  six  hours  and  fifteen  minutes,  and  the  whole  distance  travelled  136.00  cm., 
thus  giving  an  average  rate  of  0.36,  cm.  per  minute. 

The  absolute  maximum  of  motion  was  1.76  cm.  per  minute  and  occurred  from  10.15 
to  10.20  a.m.,  forty-live  minutes  before  the  maximum  temperature  for  the  day  was  reached. 
The  waves  of  most  rapid  motion  covered  the  period  from  8  to  10.50  a.m.,  coincident  with 
increasing  temperature.  The  waves  of  least  motion  occurred  between  10.50  a.m.,  and 
!  p.m.,  during  a  slight  depression  of  temperature.  The  absolute  minimum  was  reached 
between  10.50  a.m.  and  12.25,  and  amounted  to  0.179  cm.  per  minute.  It  directly  succeeded 
the  maximum  of  temperature.  During  the  entire  time  of  observation,  the  weather  was 
very  pleasant,  though  somewhat  cloudy.  At  12  o'clock,  the  leaves  begau  to  droop  from 
the  effects  of  excessive  heat  and  transpiration.  This  continued  until  after  the  close  of 
observations.  It  was  during  this  time  of  depressed  activity,  that  the  minimum  motion 
occurred.  During  the  entire  morning,  all  the  leaves  and  flowers  showed  great  vigor,  and 
it  was  while  in  this  condition  that  most  active  movement  took  place.  The  first  motion 
observed,  was  to  the  left,  and  was  not  replaced  by  dextrorse  for  some  time.  The  entire 
sinistroree  action  was  94.2  cm. ;  the  dextrorse,  41.8  cm. ;  and  the  ratio  of  the  latter  to  the 
former  was  therefore,  as  1  :  2.26. 

Tendril  No.  8. — The  time  of  observation  was  ten  hours  and  thirty  minutes,  conunenc- 


OF  MOVEMENT  IN  PLANTS.  39 

ing  at  10  o'clock,  a.m.,  oil  August  13th.  The  whole  length  of  movement  was  329.30  cm., 
and  the  rate  per  minute,  0.52  cm.  The  times  of  greatest  movement  were  from  1  to  8.15 
p.m.,  and  again  from  5.15  to  8  p.m.,  the  former  occurring  at  the  time  of  the  maximum  tem- 
perature, the  latter  on  a  diminishing  temperature.  The  absolute  maximum  of  motion  was 
3.55  cm.  per  minute,  and  occurred  from  1.50  to  1.52  p.m.  succeeding  the  wave  of  maximum 
temperature  by  two  hours  and  fifty  minutes,  at  a  time  when  there  was  a  slight  tempo- 
rary depression  of  heat.  The  distance  travelled  in  that  short  interval  was  7.10  cm.  The 
time  of  least  movement  was  from  12.15  to  1  p.m.,  during  the  time  of  greatest  heat,  and 
again  from  3.15  to  5.15  p.m.,  following  a  diminution  of  temperature.  The  absolute 
minimum  of  motion  was  0.013  cm.  per  minute,  and  occurred  from  12.15  to  1  p.m.  on  a 
decreasing  temperature,  following  the  maximum  wave  by  one  hour  and  fifteen  minutes. 
During  that  time,  the  weather  was  pleasant  but  somewhat  cloudy.  From  11  a.m.  until 
5  p.m.,  all  the  leaves  and  flowers  were  drooping,  indicating  a  weak  vital  action  through 
excessive  transpiration.  The  first  movement  recorded  was  to  the  right,  soon  succeeded 
by  a  reverse  to  the  left.  The  entire  amount  of  the  former  was  261.5  cm.  ;  of  the  latter, 
67.8  cm.  ;  and  the  ratio  as  1  :  0.25. 

Tendril  No.  4. — This  tendril  was  taken  August  14th  at  8  o'clock  a.m.,  but  so  late  in 
its  growth  that  only  twelve  movements  were  obtained,  covering  seven  hours  and  fifty 
minutes  in  all.  The  whole  length  of  movement  was  66.20  cm.,  and  the  average  rate  per 
minute,  0.14  cm.  At  no  time  was  there  any  exhibition  of  very  great  activity,  the  tendril 
appearing  to  move  as  if  in  the  last  stages  of  growth,  which  it  really  was.  The  most  rapid 
movement  appeared  from  9.41  to  9.50  a.m.,  the  extremity  passing  throiigh  7.7  cm.  in  nine 
minutes — an  average  rate  of  0.85  cm.  This  coincided  with  the  highest  temperature,  and 
was  just  prior  to  a  fall  of  two  degrees.  The  time  of  least  activity  was  from  9.50  a.m.  to 
3.50  p.m.  The  absolute  minimum  of  motion  was  from  2.10  to  3.50  p.m.,  amounting  to 
0.031  cm.  per  minute.  It  occurred  on  a  decreasing  temperature,  five  hours  and  fifty 
minutes  after  the  maximum  temperature  had  passed.  During  that  time  the  sun  was 
shining  brightly,  though  its  effects  were  somewhat  modified  by  numeroiis  clouds.  From 
12  o'clock  to  the  close  of  observations,  during  the  time  of  least  activity,  the  leaves  and 
flowers  were  all  depressed  from  the  effects  of  the  heat. 

The  movements  first  recorded  were  to  the  left,  but  after  two  courses  changed  to  the 
right.  The  total  dextrorse  movement  was  18.4  cm.;  the  sinistrorse  47.80  cm.,  and  the 
ratio  1 : 2.6. 

Tendril  No.  5  a. — This  was  taken  Aug.  14th,  at  4  o'clock  p.m.,  as  soon  as  it  had  emerged 
from  the  bud  condition  ;  thus  very  nearly  the  first  nutations  were  secured.  Observations 
were  interrupted  after  a  few  hours,  and  not  resumed  until  the  next  morning.  The  entire 
length  of  movement  was  107.60  cm.,  occupying  four  hours  and  thirty  minutes,  thus 
giving  an  average  rate  per  minute  of  0.39  cm.  The  greatest  movement  was  at  the  rate  of 
1.44  cm.  per  minute,  and  occurred  from  4  to  4.05  p.m.,  at  the  very  commencement  of  action 
and  observation.  The  times  of  greatest  movement  occurred  from  4  to  4.35  p.m.,  and  again 
from  5.30  to  7  p.m.,  coincident  with  decreasing  temperature. 

Least  activity  was  noticed  at  7.55  to  8.10,  when  the  tip  moved  at  the  rate  of  0.13  cm. 
per  minute.  This  occurred  at  the  time  of  lowest  observed  temperature,  the  mercury 
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standing  at  21"  (J.  The  times  of  least  movement  were  found  to  extend  from  4.35  to  5.30, 
and  again  from  7  to  8.80  p.m.,  when  the  observations  ceased. 

At  the  commencement  of  observations,  the  sun  was  shining  brightly,  and  the  effects 
were  sufficiently  strong  to  cause  a  depression  of  all  the  leaves  and  flowers.  Shortly  after 
observations  ceased,  the  sky  became  cloudy,  and  at  9  o'clock  there  was  a  heavy  shower 
which  revived  the  whole  plant,  and  once  more  brought  all  the  parts  into  active  condition. 

The  first  movement  recorded,  was  to  the  left,  action  in  that  direction  predominating 
daring  the  entire  period  of  observation.  The  total  movement  to  the  right  was  18.80  c.m. ; 
to  the  left  88.8  cm. ;  and  the  ratio,  therefore,  as  1 :  4.72. 

Temlril  No.  5  b,  c. — This  represents  the  same  as  the  preceding  tendril,  observations 
upon  which  were  interrupted  Aug.  13th  at  8  p.m.,  and  resumed  the  next  morning  (14th) 
at  8  o'clock,  being  continued  through  the  14th  and  15th.  During  the  night,  the  arm  was 
quite  active,  and  in  the  morning  showed  no  tendency  whatever  to  discontinue  its  nuta- 
tions. Krom  the  time  indicated,  observations  were  continued  for  twenty-four  consecutive 
hours.  The  entire  distance  travelled  during  that  time  was  511.7  cm.,  thus  giving  an 
average  rate  of  0.37  cm.  each  minute.  5  b-c.  indicates  a  change  of  paper,  which  occurred  at 
i; .20  p.m..  at  a  time  when  the  tip  had  dropped  to  the  ground,  where  it  remained  without 
change  of  position  until  8.35  p.m.,  when  its  nutations  were  resumed. 

The  time  of  most  rapid  movement,  was  during  the  two  minutes  from  4.55  to  4.57 
p.m.,  on  a  decreasing  temperature,  and  live  hours  after  the  maximum  wave  had  passed. 
The  rate  ol  movement  was  4..">5  cm.  per  minute,  the  times  of  most  rapid  movement 
occurring  from  s  to  10. -20  a.m. ;  1.30  to  2  p.m. ;  4  to  5.30  p.m.,  and  10.53  to  11.05  p.m. ;  the 
maximum  of  these  being  from  4  to  5.30  p.m.  The  absolute  minimum  of  motion  occurred 
from  4  to  ."1.04  a.m.,  when  the  tip  traveled  at  the  rate  of  0.043  cm.  per  minute,  this  being 
at  a  time  of  low  temperature.  The  times  of  least  activity  were  from  10.20  a.m.  to  1.30 
p.m.  :  2  to  4  p.m. ;  5.30  to  10.53  p.m. ;  and  from  11.05  during  the  remainder  of  the  night, 
and  until  the  end  of  the  experiment  at  7  o'clock  in  the  morning.  In  these  observa- 
tions, there  appears  a  very  sharp  division  at  5.30  p.m.,  between  the  waves  of  more  rapid 
diurnal,  and  those  of  slower  nocturnal  movement. 

The  experiment  commenced  with  very  pleasant  weather  and  all  parts  of  the  plant  in 
vigorous  condition — the  leaves  being  erect  and  the  flowers  open.  From  12  m.  to  4  p.m., 
the  leaves  were  drooping  and  the  activity  of  the  plant  small.  This,  with  the  exception 
of  one-half  hour  from  1.30  10  2  p.m.,  was  a  time  of  slow  movement.  At  4  o'clock  p.m., 
the  leaves  began  to  resume  their  normal,  fresh  appearance  and  so  continued  until  the 
close  of  observations.  Towards  morning,  a  very  heavy  fog  gathered  and  reached  its 
maximum  at  four  o'clock,  the  time  of  minimum  motion. 

Siuistrorse  movement  was  first  noticed.  The  entire  dextrorse  motion  was  282.1  cm.; 
the  sinistrorse  229.6,  and  the  ratio  1:0.81,  thus  showing  a  greater  tendency  to  equality 
than  previously  observed. 

The  figure  described  during  the  movement  of  this  tendril — reduced  to  one-half  the 
actual  size — is  shown  in  Plate  III,  the  position  of  the  observer  corresponding  to  the  base  of 
the  tendril.  The  following  table  relating  to  these  movements  will  convey  a  fairly  accu- 
rate idea  of  the  general  features  of  circumnutatiou  with  reference  to  time  and  distance :— 
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Number. 

Distance 
in  cm. 

Time. 

Temp, 
deg.  C. 

Number. 

Distance 
in  cm. 

Time. 

Temp, 
deg.  C. 

1 

.0 

8.00   A.  M. 

24.4 

29 

9.1 

4.57  P  M 

2 

11.6 

8.25    " 

30 

10  0 

4  60    " 

3 

8.7 

8.40    " 

31 

">  7 

5  no      .. 

4 

20.6 

9.15    " 

35.5 

32 

3.2 

5.05    " 

5 

14.8 

9.40    " 

33 

1  9 

5  10    " 

6 

29.6 

10.00    " 

35.5 

34 

20.8 

5.30    " 

7 

10.1 

10.15    " 

35 

6  0 

5  3Q    " 

8 

7.0 

10.20    " 

36 

8.1 

5  40    " 

9 

10 

18.2 
7.0 

11.00    '• 
11.25    " 

36.6 

37 
38 

14.1 

6  3 

0,20    " 
8  35    " 

27.2 

*>•>     *> 

11 

7.2 

12.00    M. 

36.6 

39 

4.6 

8  47    " 

12 
13 

7.8 
8.0 

1.00    P.M. 

1.15    " 

33.3 

40 
41 

14.7 
6  8 

9.00     " 
9  50    " 

•>O     •> 
O1      1 

14 

7.3 

1  30    " 

40 

18  8 

in  ^'t    il 

15 

18.8 

1.35    " 

43 

7  "> 

n(f\    " 

91     1 

16 

5.7 

1.45    " 

44 

i)  o 

I9  00    " 

°o  a 

17 

5.3 

1.55    " 

45 

15  1 

18 
19 

8.8 
7.4 

2.00    " 
2  20    " 

32.2 

46 
47 

4< 

7.2 

9^    (1 

1.00     " 
2  00    " 

20.0 

i  o  (\ 

20 

5.7 

2  45    " 

48 

-O..I 

8  ' 

9    9()      " 

21 
22 

4.1 

6.4 

3.00    " 
3  .  20    " 

32.2 

49 
50 

9.7 
2  8 

4.00     " 
5  04    " 

18.0 
19  0 

23 

17.5 

4.00    " 

32.2 

51 

9.4 

5.30    " 

24 

3  5 

4  jo    <i 

B2 

i;  ii 

5  45    " 

i  q  n 

25 

9.9 

4  30    " 

53 

6  6 

7  00    " 

*>0  0 

26 

1  A    0 

27      I 

6.8 

4  50    " 

Tntals 

'ill    'i 

93  li 

^77   Q 

28 

6.0 

4.55    " 

Means  .  . 

9.8 

26.5  m. 

26.3 
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maximum  temperature  had  passed.  The  time  of  the  greatest  movement  was  from  3.50  to 
7.10  p.m.  011  a  decreasing  temperature,  and  within  three  degrees  of  the  lowest  phase  of  the 
thermal  wave.  The  times  of  least  movement  were  from  1.45  to  8  50  p.m.,  and  from  7  p.m. 
to  the  close  of  observations.  As  in  the  preceding  case,  there  was,  in  this,  a  marked  distinc- 
tion between  the  waves  of  more  rapid  diurnal,  and  those  of  slower  nocturnal  movement— 
the  time  of  division  being  7  p.m. 

The  tendril  commenced  its  nutations  with  a  dextrorse  movement,  and  in  its  entire 
activity  manifested  a  greater  equality  between  right  and  left  motion,  than  in  even  the  last 
case.  The  dextrorse  movement  was  166.10  cm. ;  the  sinistrorse  161.7  cm.,  and  the  ratio, 
therefore,  1  :  0.!>7.  At  the  commencement  of  observations,  the  sun  was  bright,  and  the 
temperature  high.  The  vitality  of  the  plant  was  much  depressed,  and  the  action  slow- 
all  the  parts  drooping  from  excessive  transpiration.  This  continued  until  4  p.m.,  during 
which  time  there  were  slow  waves.  At  4  o'clock,  the  plant  revived,  the  leaves  became 
erect,  and  the  normal  condition  and  activity  were  once  more  restored.  From  that  time 
until  sunset,  the  waves  of  greatest  movement  occurred.  The  sky  was  clear  until  after 
midnight,  but  slow  waves  continued  throughout  the  remainder  of  the  night,  with  a 
slight  acceleration  just  after  sunrise. 

Tendril  No.  7  a. — Observations  commenced  Aug.  16th,  at  9  o'clock,  a.m,  and  were  con- 
tinued for  ten  consecutive  hours.  The  total  distance  covered,  during  that  time,  was  227.1 
cm.,  or  at  the  rate  of  0.3*  cm.  per  minute.  The  time  of  most  rapid  movement  was  from 
ft  to  5.20  p.m.,  when  the  tip  moved  at  the  rate  of  0.92  cm.,  per  minute.  This  occurred 
just  at  the  outset  of  a  rapid  decline  in  temperature,  and  six  hours  after  the  maximum  of 
temperature  had  pawsed.  The  time  of  greatest  movement  was  from  3.15  p.m.  to  the  close 
of  the  observations  at  seven  o'clock,  co-incident  with  a  rapid  decline  in  temperature. 

The  time  of  least  movement  was  from  1.42  to  2.25  p.m.;  the  tip  moving  at  the  rate 
of  0.53  cm.  per  minute.  This  was  during  high  temperature,  but  one  hour  and  forty-two 
minutes  after  the  maximum  had  passed.  The  waves  of  least  motion  were  found  to  extend 
from  !*  a.m.  until  3.15  p.m.,  with  a  marked  retardation  towards  the  latter  hour.  These 
waves  were  coincident  with  the  greatest  heat  wave,  the  greatest  retardation  of  motion 
occurring  just  after  the  maximum  temperature  had  passed. 

The  experiment  commenced  with  the  sky  clear  and  the  plant  in  active  condition.  As 
the  heat  increased,  however,  its  effect  upon  the  plant  was  noticed,  and  at  12  o'clock,  with 
the  mercury  at  34.4°  C.,  the  leaves  drooped,  and  the  whole  plant  was  in  a  very  flaccid 
condition.  During  this  time,  the  waves  of  slowest  motion  occurred.  This  condition 
continued  until,  with  considerable  fall  in  temperature  during  the  afternoon,  the  normal 
tension  and  activity  of  the  plant  were  restored,  when  the  waves  of  greatest  activity 
were  noted.  The  entire  dextrorse  movement  was  92.90  cm. ;  the  sinistrorse  184.20  cm., 
and  the  ratio  as  1  :  1.44. 

Tendril  No.  7  b,  c. — This  was  the  same  as  the  preceding,  observations  upon  which 
were  discontinued  during  the  night,  but  resumed  on  the  morning  of  the  17th  at  8  o'clock, 
and  carried  over  a  period  of  seven  hours  and  fifty  minutes.  The  entire  movement  during 
this  time  was  94.40  cm.,  giving  an  average  rate  per  minute  of  0.205  cm.  Most  rapid 
movement  waa  at  the  rate  of  0.555  cm.  per  minute,  and  occurred  from  8  to  8.15  a.m.,  at 
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the  very  commencement  of  observation,  and  on  a  rising  temperature,  six  hours  before  the 
maximum  was  reached.  The  waves  of  most  rapid  motion  were  found  from  8  to  11.30  a.m. 
Least  motion  took  place  at  1.30  to  2  p.m.,  at  the  rate  of  0.08  cm.  per  minute.  This  was 
just  at  the  time  of  maximum  temperature.  The  waves  of  least  motion  were  found  from 
11.30  a.m.  to  the  close  of  observations  at  3.40  p.m.,  coincident  with  a  rising  and  maximum 
temperature. 

Observations  commenced  with  a  moderate  temperature,  clear  sky  and  an  active 
condition  of  the  plant,  continuing  thus  during  the  time  of  greatest  movement,  until,  at  11 
o'clock,  the  leaves  became  depressed  from  the  effects  of  the  heat,  and  from  11.30  on,  the 
waves  of  slow  motion  were  found.  At  12  m.,  the  sky  was  overcast  and  the  air  loaded 
with  moisture.  At  1  p.m.,  the  leaves  were  restored  to  their  normal  condition  and  erect 
position.  At  the  same  hour,  rain  commenced  and  continued  during  the  remainder  of  the 
experiment.  The  total  movement  to  the  right  was  25.10  cm. ;  to  the  left,  69.30  cm.,  and 
the  ratio  as  1  :  2.I76. 

Tendril  No.  8  a. — Selected  Aug.  16th,  at  9  a.m. — The  time  of  observation  covered  a 
period  of  nine  hours  and  fifty  minutes,  or  until  6.50  p.m.  The  entire  movement  during 
that  time  was  314.50  cm.,  giving  an  average  rate  per  minute  of  0.516  cm  The  time  of 
greatest  movement  was  from  3  to  3.15  p.m.,  and  the  rate  per  miiiute  1.20  cm.  This  was 
on  a  decreasing  temperature,  four  hours  and  fifteen  minutes  after  the  maximum.  The 
waves  of  greatest  movement  were  found  from  2  p.m.  until  the  end  of  observations,  and 
during  a  diminishing  temperature. 

The  time  of  least  movement  was  from  11.25  to  11.40  a.m.,  and  the  rate  per  minute 
0.166  cm.  This  was  at  the  time  of  maximum  temperature.  The  waves  of  slowest 
motion  extended  from  9  a.m.  until  2  p.m.,  with  slight  acceleration  of  movement  towards 
the  latter  hour.  Observations  commenced  with  a  bright  sun  and  the  plant  in  active 
condition.  At  12  o'clock,  the  leaves  drooped,  with  the  thermometer  at  34.4°  C,  and  this 
condition  continued  until  early  in  the  afternoon,  when  they  revived  with  decrease  of 
heat.  It  was  during  the  passive  condition  of  the  plant  that  the  slowest  motions  were 
observed,  the  more  rapid  waves  occurring  with  renewed  vigour  and  greater  tension  of 
parts.  The  entire  dextrorse  motion  was  143.10  cm. ;  the  sinistrorse  161.40  cm.,  and  the 
ratio,  therefore,  as  1  :  1.12. 

Tendril  No.  8  b.  —  Observations  were  resumed  at  8  o'clock  a.m.,  August  17th,  and 
were  continued  for  seven  hours  and  forty-five  minutes.  The  distance  which  the  tip 
travelled  during  that  time  was  225.0  cm.,  or  at  the  average  rate  of  0.483  cm.  per  minute. 
The  greatest  movement  was  at  the  rate  of  2.60  cm.  per  minute,  occurring  from  3.40  to 
3.45  p.m.,  at  the  very  close  of  observations  and  one  hour  and  forty-five  minutes  after 
the  maximum  of  temperature.  The  waves  of  most  rapid  movement  were  from  3.15 
to  3.45  p.m.  Least  movement  occurred  at  10.15  to  10.30  a.m.,  at  the  rate  of  0.10  cm.  per 
minute.  The  waves  of  least  motion  extended  from  8  a.m.  until  3.15  p.m.,  coincident  with 
a  rising  and  maximum  temperature.  Observations  commenced  with  a  bright  sun  and 
the  plant  active.  At  11  o'clock  a.m.,  just  thirty  minutes  after  the  minimum  of  motion 
occurred,  the  leaves  were  all  drooping  as  a  result  of  excessive  transpiration.  At  1  o'clock 
p.m.,  it  was  raining,  and  the  normal  activity  of  the  plant  was  restored.  This  continued 
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until    the   close  of  observations.      The   entire   dextrorse   action   was   103.50   cm.;    the 
sinistrorse  121.50  cm.,  and  the  ratio,  therefore,  as  1  :  1.17. 

Tendril  No.  8c.  —  Observations  upon  the  tendril  were  resumed  on  the  17th  of  August, 
at  5  o'clock  p.m.,  and  extended  over  fifteen  hours.  Apparently,  on  account  of  its  age, 
and  the  time  of  observation,  the  entire  movements  were  slow,  amounting  in  the  whole 
period  to  only  159.0  cm.,  thus  giving  an  average  rate  per  minute  of  0.176  cm. 

The  greatest  movement  was  from  7.12  to  7.28  p  m.,  at  the  rate  of  0.65  cm.  per 
minute.  The  waves  of  most  rapid  movement  were  from  5  to  7.30  p.m.,  with  a  slight 
acceleration  in  the  morning.  Least  movement  was  found  from  2.30  to  3  p.m.,  at 
the  rate  of  0.023  cm.  per  minute,  occurring  at  the  time  of  minimum  temperature.  The 
extreme  variation  of  temperature  during  the  time  of  observation  was  only  2""  C.  A  light 
rain  fell  during  the  greater  part  of  the  time,  and  heavy  clouds  obscured  the  sky  the 
remainder.  The  dextrorse  movement  was  117.6  cm.;  the  siuistrorse  41.40  cm.,  and  the 
ratio  as  1  :  0  35. 


A'<>.  9.  —  The  last  tendril  experimented  upon  was  taken  August  17th,  at  6 
oYlork  p.m.  It  \va.s  in  the  last  stages  of  movement,  and  exhibited  the  least  horizontal 
ran  tre.  The  whole  length  of  movement  was  191.30  cm.  ;  the  time  sixteen  hours  and 
forty  minutes,  and  the  consequent  average  rate  per  minute  was  0.191  cm. 

The  greatest  movement  was  from  7  to  7.06  a.m.,  at  the  rate  of  2.17  cm.  per  minute. 
This  occurred  from  !t.30  to  10.00  p.m..  at  the  rate  of  0.02  cm.  per  minute.  The  waves  of 
slowest  motion  were  found  from  t!  p.m.  until  5  a.m.  The  temperature  varied  only  three 
deirrees  during  the  entire  time  of  observation.  From  the  commencement  until  10  o'clock 
p.m.,  light  rain  fell  and  the  sky  was  entirely  overcast  until  the  close  of  observations.  At 
")  a.m.,  there  was  a  cool  east  wind,  with  a  very  large  amount  of  moisture  in  the  air,  and 
the  plant  was  in  a  very  active  condition.  At  the  close  of  observations,  heavy  rain  com- 
menced to  fall.  The  total  dextrorse  motion  was  160.40  cm.  ;  the  sinistrorse  30.90  cm.  ; 
and  the  ratio  as  1  :  0.181. 

GENERAL  SUMMARY. 

AVERAUE  RATE  OF  MOVEMENT.  —  From  a  total  of  436  distinct  observations  upon  the 
motion  of  the  tendril  under  all  conditions  of  temperature  and  humidity,  it  is  reasonably 
safe  to  assume  that  the  average  rate  of  movement  deduced  from  them,  will  represent  with 
approximate  accuracy,  the  true  normal  rate  of  movement  under  all  the  ordinary  conditions 
of  growth.  This  rate  we  find  to  be  0.316  cm.  per  minute. 

MAXIMUM  RATE  OF  MOVEMENT.  —  By  reference  to  the  accompanying  table,  it  will  be 
seen  that  the  maximum  rates  vary  very  widely,  and  also,  in  the  same  tendril,  that  they 
usually  occur  in  waves,  as  in  5  a,  •>  b,  c,  etc. 
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RELATION  OK  TEMPERATURE  TO  RATE  OF  MOVEMENT. 
(Deg.  C.    Distances  in  cm.) 


1. 

2. 

3. 

4. 

5«. 

5l>,c. 

6a,6. 

7a. 

76. 

8a. 

86. 

8c. 

9. 

Means. 

Average  rate  per 

0.54 
2.06 
28.30 
0.21 
31.10 

0.36 
1.76 
26.10 
0.18 
31.70 

0.520 
3.550 
27.800 
0.013 
2a.500 

0.140 
0-850 
35.500 
0.031 
32.200 

0.39 
1.44 
27.20 
0.13 

21.70 

0.370 
4.550 
30.900 
0.043 
16.700 

0.290 
6.500 
24.400 
0-047 
21.100 

0.380 
0.920 
29.000 
0.053 
31.100 

0.205 
0.555 
20.000 
0.080 
22.800 

0.516 
1.200 
31.700 
0.166 
34.00 

0.483 
2.600 
22.200 
0.100 
24.000 

0.176 
0-650 
20.500 
0.023 
19.500 

0.191 
2.170 
21.100 
0.020 
20.000 

0.304 
2.216 

26.500 
0.084 
27.300 

Max.     rate     of 
movement.  .. 
Temp,  for  max. 

Minute    rate  of 
movement.  .  . 
Temp,  for  min. 

If  we  examine  these  results  in  their  relation  to  the  external  conditions  of  growth, 
then  we  find  that,  of  the  thirteen  observations  given,  only  four  show  waves  of  rapid 
movement  during  the  morning,  these  occurring  between  the  hours  of  7  and  10.20,  and  in 
no  case — unless  we  except  No.  9 — representing  the  absolute  maximum  of  motion  for  the  whole 
life  of  the  tendril.  The  remaining  nine  show  the  waves  to  occur  in  the  afternoon,  from  1.50 
to  7.12  o'clock.  If,  moreover,  we  select  those  figures  which  represent  the  true  maximum 
of  motion  for  the  entire  period  of  activity  in  each  tendril,  we  shall  lind  that  only  one  such 
occurred  in  the  morning,  all  the  others  taking  place  in  the  afternoon,  between  the  hours 
of  1.50  and  6.50. 

Equalizing  the  hours  of  day  and  night,  making  the  time  of  division  7  a.m.  and  7 
p.m.,  we  find  the  total  length  of  diurnal  movement  to  be  1359.90  cm. ;  and  of  nocturnal 
movement  to  be  536.90  cm. ;  thus  making  the  latter  in  the  ratio  of  1  :  2.53  to  the  former, 
a  difference  which  clearly  indicates  that  temperature  exerts  an  influence  which  far 
outweighs  any  retarding  effect  due  to  the  greater  influence  of  sunlight. 

This  naturally  raises  a  question  relative  to  the  temperature  under  which  these 
maxima  were  obtained.  The  values  for  tendrils  1,  3,  5  b,  c,  6  a,  b,  8  b,  and  9,  the  six  highest 
rates  observed,  were  obtained  when  the  temperature  ranged  from  21.1°  C.  to  30. 9\  Of 
these,  the  highest  rates,  viz.,  6.50,  4.55,  and  3.55,  were  obtained  when  the  thermometer 
ranged  from  24.4°  C.  to  30.9°;  the  other  three  giving  values  of  2.17,  2.60  and  2.06,  were 
obtained  between  21.1°  C.  and  28.3°.  We  thus  find  that  the  more  active  of  these  waves 
were  formed  under  the  influence  of  a  temperature  3.8°  C.  hig*her  than  that  under  which 
the  less  active  were  produced.  Again,  taking  the  highest  rate  of  each  tendril  movement 
— including  those  just  given — we  find  them  obtained  under  an  average  temperature  of 
27  2°  C. ;  while  the  waves  of  rapid  movement  in  the  same  tendrils,  but  of  less  amplitude, 
were  propagated  under  an  average  temperature  of  24.8°  C.  Of  the  thirteen  maxima  of 
movement  obtained,  one  was  found  to  be  coincident  with  the  absolute  maximum  of 
temperature.  This,  however,  was  a  movement  at  the  low  rate  of  0.85  cm.  per  minute. 
Three  were  found  to  occur  on  an  increasing  temperature,  usually  several  hours  before  the 
maximum  was  reached ;  and  nine  were  observed  on  a  descending  temperature,  from  two 
to  six  hours  after  the  maximum  for  the  day  had  passed. 

Passing  to  the  condition  of  the  atmosphere  in  other  respects,  we  find  that  the 
maximum  movements  in  tendrils  1,  8  b,  8  c  and  9  were  reached  under  conditions  of  great 
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humidity ;  of  all  the  remainder,  when  the  sky  was  clear  and  the  sun  bright.  The  rates 
of  movement  in  the  four  tendrils  just  mentioned  were  respectively  2.06,  0.65,  2.6  and  2.17 
cm.,  and  were  attained  when,  owing  to  the  humidity  of  the  air,  transpiration  was  not 
very  active.  Tendrils  2,  3,  4,  5  a,  7  a,  b  and  8  a  gave  respectively  1.76,  8.55,  0.85,  1.44, 
0.92,  0.55o  and  1.2  as  the  maximum  of  motion.  These  rates  were  all  reached  while 
transpiration  was  excessive,  and  the  effect  of  this  upon  the  plants  so  great  that  all  the 
leaves,  flowers  and  buds  were  drooping.  Tendrils  5  b,  c  and  6  a,  b,  in  which  the  highest 
maxima  were  reached,  gave  respectively  4.55  and  G.50  cm.,  but  these  rates  were  reached 
under  conditions  of  active,  though  not  excessive,  transpiration,  clear  sky  and  bright  sun, 
and  while  the  plant  was  in  a  normally  active  condition,  as  shown  by  the  erect  leaves  and 
fine  healthy  color  of  all  the  parts. 

MINIM t"M  RATE  OF  MOVEMENT. — Ol' the  thirteen  minimum  movements  recorded,  we 
find  that  live  occurred  between  sunset  and  midnight,  two  between  midnight  and  sunrise, 
three  between  10  a.m.  and  1  p.m.,  and  three  between  1  and  4  p.m.  "We  further  find  that 
four  occurred  during  a  minimum  temperature  ;  four  just  before  the  maximum;  two  just 
after,  and  three  at  the  very  time  of  maximum. 

As  in  our  previous  division,  taking  the  figures  obtained  for  6a,b,  3,  56,  c,  1,  8c  and  9 
as  representing  the  true  minima  for  the  entire  movement  of  each  tendril,  we  find 
the  average  temperature  at  which  these  movements  occurred  to  be  22.9°  0.,  while  the 
average  temperature  for  the  whole  thirteen  is  found  to  be  25.8°  C.  The  remaining  seven 
movements  oi'  greater  rapidity  were  (bund  under  the  influence  of  an  average  temperature 
of  28.2  C.  The  following  table  will  show  the  connection  between  temperature  and  rate 
of  movement,  as  just  explained  :— 


Maximum  tnovemcnt.s 

Minimum 

Maximum 

Minimum  " 


From  this  it  will  appear  that  a  higher  temperature  is  favorable  to  the  more  rapid 
movements,  to  a  greater  activity  of  the  whole  plant. 

Referring  to  the  atmospheric  conditions,  it  is  found  that  tendrils  6  a,  ft  and  1  gave 
their  minima  of  movement  during  pleasant  weather,  while  the  plant  was  apparently  in 
an  active  condition.  The  rates  per  minute  were  .047  and  0.21  cm.  respectively.  Ten- 
drils 7fc,  9,  5  b,  c  and  8  gave  0.08,  0.02,  0.043  and  0.013  cm.  respectively,  during  a  time 
of  great  moisture  and  even  rain;  8c  gave  0.025  cm.,  during  the  time  of  a  heavy  fog  and 
cold  east  wind.  The  remainder,  4,  7  a,  2,  8ft,  8  a  and  5  a,  gave  respectively  0.031,  0.058, 
0.18,  0.10,  0.166  and  0.13  cm.,  at  a  time  when  transpiration  was  excessive,  as  shown  by 
shown  by  the  drooping  leaves  and  terminals,  and  always  during  a  very  bright  sun. 
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DEXTRORSE  AND  SINISTRORSE  MOVEMENTS.  —  The  circumnutations  of  the  tendril  tip 
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may  commence  in  a  direction  with  the  sun,  or  the  reverse.  Movement  in  either  direction 
is  by  no  means  continued  during  the  entire  period  of  activity.  Motion  in  one  direction 
may  soon  be  succeeded  by  movement  in  the  other  direction,  one  alternating  with  the 
other  constantly.  The  dextrorse  motion,  for  all  the  observations  taken,  aggregated  1622.10 
cm.,  the  sinistrorse  amounted  to  1400.95  cm.,  and  the  ratio  of  one  to  the  other  was, 
therefore,  as  1  to  0.86. 

While  this  shows  a  tendency  to  equality  of  movement  in  the  two  directions — a  ten- 
dency which  might  have  been  more  pronounced  had  the  observations  embraced  all  the 
movements — an  important  relation  bearing  upon  this  point  is  to  be  observed  between  the 
latitudes  and  departures  of  movements.  Also,  the  relation  which  these  two  directions  of 
motion  bear  to  one  another  must  obviously  be  directly  related  to  the  location  of  the  bands 
of  more  active  tissue  which  induce  the  motion.  The  following  table  will  exhibit  the  total 
latitudes  and  departures  for  all  the  tendrils  :— 


Tendrils. 

Latitudes- 

Departures.            Ratios. 

No.  1  

124.30 
53.25 
123.35 

249.70 
110  00 
2611.40 
00.83 

489.65 
200.55 
'202.10 

012.23 
118.15 

1  :  2.(ll 
1  :  2.1!i 
1  :  2.10 
1  :  2.S9 

1  :  1.71 
1  :  1.88 
1  :  1.93 

1  :  2.01) 
1  :  0.95 

"       9 

"    3  

"    4  

21.00 
28.-,.  17 
141.7.') 
135.50 

227.15 
122.40 

"    5  a  
"    5  b,e  
"    Gat  

41!.  37  1 

241.  80  J 

91.101 
398.  55  J 

"    7  a  

87  75  1 
47.75J 
100.301 
67.05  \ 
53.20J 

192.80  1 
69.30J 
204.70] 
203.03  \ 
144.  50  J 

"     7  l>  
"     8  a  

"     8  b    .     ... 

"    8  c   

«    9     

Totals 

1193.87 
91.84 



2445.21 
188.09 

1  :2.04 

An  inspection  of  this  table  at  once  exhibits  a  most  striking  relation  between  latitudes 
and  departures  of  motion.  While  in  some  cases  there  is  a  marked  variation  in  the  results, 
e.g.,  Nos.  4  and  9,  yet  these,  as  already  seen,  were  tendrils  which  were  only  partially 
observed,  and  if  we  consider  the  mean  result,  which  agrees  with  specific  cases  in  which 
the  entire  action  of  the  tendril  was  noted,  we  find  the  departures  of  motion  to  be  just 
twice  the  latitudes.  This  indicates  most  conclusively,  therefore,  that  the  principal  energy 
if  circumnutation  must  be  developed  along  the  two  sides  of  the  tendril  arm,  and  reference 
to  our  figures,  as  also  the  description  of  the  histological  elements,  will  at  once  show  that 
it  bears  a  most  important  relation  to  the  three  bands  of  vibrogen  tissue. 
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CONCLUSION. 

We  may  now  proceed  to  sum  up  the  conclusions  which  the  foregoing  facts  appear  to 
justify. 

TEMPERATURE. — The  observations  here  recorded  are  in  harmony  with  the  views 
generally  held,  that  within  certain  limits  and  conditions,  otherwise  favorable,  higher 
temperatures  induce  more  rapid  growth.  According  to  the  experiments  of  Sachs  upon  the 
germinating  seeds  of  Curnrbita,  the  most  rapid  growth  occurred  under  the  influence  of  a 
temperature  of  33.7"  C. ;  the  condition,  doubtless,  being  such  that  the  normal  tension  of 
parts  was  fully  maintained  throughout,  or  subject  to  but  slight  variations.  In  our  own 
observations,  the  greatest  growth,  as  represented  in  tendril  movement,  occurred  under  a 
temperature  of  24. 4°  C. ;  while  the  most  rapid  growth  of  the  vine  occurred  when  the 
temperature  ranged  from  29^  C.  to  36.6'.  It  is  important,  however,  not  to  lose  sight  of  the 
fart  that  in  these  cases,  there  were  important  modifying  influences  which  would  affect 
arrow th  through  the  normal  tension  of  the  tissues, — a  disturbance  of  which  frequently 
occurs  as  a  result  of  high  temperatures.  The  general  effect  of  temperature  becomes 
conspicuous  at  once,  if  we  compare  the  growth  for  an  even  number  of  hours  when  the 
temperature  is  above  30"  ('.,  with  growth  for  the  same  period  when  the  thermal  range  is 
from  2.r>  C.  to  :]0  .  We  shall  then  find  the  growth  in  the  latter  case  to  be  greater,  as  the 
following  table  will  show:— 


NuniKiT  of 
i  >b*ervBtion* 

AvcTlMtf 

Temperature. 

1  -Ml  Urowth. 

Areragc  Growth 
per  hour. 

Relative  Humidity. 

6 

L'7.0'  C. 

2.0  in. 

0.333  in. 

Relatively  great 

<> 

34.il" 

1.6  in. 

0.266  in. 

Relatively  small. 

The  relative  humidity  of  the  atmosphere,  or  the  degree  of  saturation  dependent  upon 
temperature,  exerts  a  direct  influence  upon  conditions  of  tension  in  growing  parts,  and 
consequently  upon  growth  itself,  by  inducing  more  or  less  rapid  transpiration.  Excessive 
humidity  is  consistent  with  more  rapid  growth.  We  may,  therefore,  reaffirm  the  already 
accepted  principle  that  increasing  temperature  promotes  growth,  so  long  as  it  does  not 
disturb  the  normal  conditions  of  tension. 

LIGHT. — Alternations  of  day  and  night  cause  a  marked  influence  upon  and  variations 
in  the  phenomena  of  growth.  Light  is  generally  accepted  as  exerting  a  retarding  influ- 
iluence  upon  growth,1  and  other  conditions  being  equal,  we  should  naturally  expect  to  find 
the  greatest  elongation  of  the  axis  and  most  rapid  movement  of  motile  parts  during  the 
hour*  between  sunset  and  sunrise. 

From  the  experiments  now  under  consideration,  we  find  that  the  growth  during 
hours  of  darkness  wan  in  reality  less  than  that  during  an  equal  number  of  hours  of 
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daylight,  since,  in  the  case  of  the  tendrils,  we  obtained  a  movement  of  1359.90  cm.,  for 
the  day,  against  536.90  for  the  night,  and  in  the  growth  of  the  vine,  44.44*7  cm.,  for  the 
day,  against  84.28*7  for  the  night. 

Kauwenhoff  found  that  the  growth  in  Cucurbita  pepo,  for  twelve  hours  of  day,  was 
56.9  p.  c.  of  the  whole,  and  only  43  p.  c.  for  the  same  number  of  hours  of  night,  thus 
giving  a  ratio  1  :  1.32  in  favor  of  the  former.  Our  results  in  the  growth  of  the  vine 
are  in  somewhat  striking  confirmation  of  this,  since,  as  seen,  our  ratio  is  as  1  :  1.29  in 
favor  of  day  light.  In  the  case  of  the  tendrils,  the  superior  influence  of  conditions 
which  obtain  during  the  day  becomes  even  more  apparent.  The  one  conclusion  to  be 
derived  from  these  facts  appears  to  be,  that  the  superior  influence  of  temperature  in 
promoting  growth  overcomes  the  lesser  and  retarding  influence  which  may  be  exerted 
by  light. 

From  our  previous  considerations,  it  is  clear  that  the  movement  of  the  tendril  is  but 
a  normal  manifestation  of  growth,  and  therefore  subject  to  the  same  influences  as  other 
vital  phenomena.  These  movements  have  been  found  to  occur  in  well  denned  waves  of 
greater  and  less  activity,  which,  usually  longer  and  of  slower  movement  at  the  outset, 
are  of  decreasing  length  and  greater  activity  with  advancing  age  up  to  a  certain  period. 
This,  however,  is  soon  reached,  and  beyond  this  point  the  movements  become  somewhat 
longer,  but  more  especially  slower,  with  greater  maturity.  So  long  as  all  the  tissues 
remain  soft  and  in  an  actively  growing  condition,  these  waves  will  succeed  one  another 
in  accordance  with  the  controlling  influence  already  spoken  of.  But  as  there  is  an 
advance  in  age  with  general  hardening  of  the  tissues  and  large  formation  of  bast,  a 
noticeable  and  general  lengthening  of  the  waves  ensues.  The  tip  may  even  drop  toward 
the  ground,  as  if  exhausted,  and  not  resume  its  nutations  for  one  or  even  two  hours. 
When  it  does,  it  is  generally  with  a  more  sluggish  action. 

GROWTH  IN  LENGTH. — From  previous  considerations,  it  is  clear  that  most  rapid 
elongation  and  most  active  movement  in  the  tendril,  are  simultaneous  and  directly  cor- 
related throughout  the  entire  period  of  movement.  It  is,  therefore,  to  this  very  rapid 
elongation  in  the  first  instance  that  we  must  look  for  a  true  explanation  of  the  circum- 
nutation.  On  the  other  hand,  the  structure  of  the  tendril,  presenting,  as  it  does,  a 
diversity  of  tissues,  at  once  points  to  the  fact  that  this  rapid  extension  cannot  be  partaken 
of  by  all  the  tissues  in  equal  degree.  The  vascular  elements  are  those  in  which  the  least 
extension  can  occur  of  all  the  tissues  present.  With  reference  to  all  the  other  tissues, 
therefore,  they  must  be  brought  into  a  state  of  positive  tension  which  continually 
increases  in  strength  as  age  advances  and  the  constituent  cells  become  more  strongly 
modified.  In  the  collenchyma  also,  while  capable  of  greater  extension  and  variation  of 
tension  than  the  wood  and  bast  cells,  yet  with  reference  to  the  unmodified  fundamental 
structure  in  active  growth,  there  must  be  a  well-pronounced  positive  tension.  This  fact 
is  at  once  demonstrated  by  the  changes  which  follow  the  cutting  of  sections.  Transverse 
sections  quickly  bulge  out  in  the  centre  with  a  strong  marginal  contraction.  Longitudinal 
sections  show  a  strong  curvature  with  the  concavity  on  the  side  along  which  the  collen- 
chyma fies.  We  may  also,  doubtless,  ascribe  a  certain  amount  of  this  contraction  to  the 
effect  of  irritation,  which  causes  a  loss  of  water  within  the  affected  area,  and  thus,  through 
condensation,  a  further  increase  of  tension.  This  is  essentially  the  view  held  by  Sachs 
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(p.  869)  and  it  certainly  appears  justified.  We  must,  therefore,  regard  the  collenchyma  uot 
only  as  influencing  all  the  movements  dependent  upon  growth,  but  also  as  that  particular 
tissue  which  chiefly  determines  all  movement  caused  by  mechanical  irritation,  a  view 
which  is  well  supported  by  its  presence  in  the  tendrils  of  Vitis,  Ampelopsis,  Cueurbita, 
Sieyos  and  other  vines,  and  the  relations  which  it  there  bears  to  the  movements  of  those 
tendrils. 

The  unmodified  fundamental  tissue,  consisting  of  large,  rounded,  thin-walled  cells 
filled  with  protoplasm  and  chlorophyll,  is  that  in  which  the  most  rapid,  general  and 
continuous  increase  occurs.  As  the  central  or  pith  region  early  loses  its  power  of 
growth  and  shrinks  away  radially,  it  may  be  regarded  as  having  no  special  value  in  the 
movements,  and  we  must  look  in  this  respect  entirely  to  that  parenchyma  which  lies 
without  the  wood  /one.  In  all  of  the  parenchyma  tissue  (Plate  IV.  Fig.  1)  at  c  and  a,  there 
is  found  to  be  the  greatest  activity ;  and  this  power  of  extension  is  so  strongly  developed, 
that  even  after  the  vascular  elements  have  assumed  their  most  lignified  condition,  and  the 
tendril  has  permanently  coiled  up,  the  vibrogen  tissue  at  a  a  will  be  found  to  retain  its 
activity  for  some  days.  We  must,  therefore,  infer,  from  this  that  the  negative  tension,  as 
a  whole,  is  developed  most  strongly  in  the  parenchyma  tissue,  and  particularly  in  the 
three  bands  of  vibrogen  which  lie  at  a  u  a." 

TORSION. — Sachs '  distinctly  states  that  no  torsions  occur  in  Cucurbitacea\  This  is  not 
confirmed  by  our  own  observations,  however,  since  it  has  been  observed  to  be  a  common 
feature  of  the  circumnutatious,  that  distinct  torsions  constantly  occur.  This  is  readily 
determined,  not  only  by  the  vibrogen  bauds,  but  by  the  changes  in  the  direction  of  the 
recurved  tip.  Similar  torsion  is  also  readily  detected  in  the  petioles  of  both  tendril  and 
leaf,  and  that  it  bears  a  most  important  relation  to  the  circumnutation  itself  can  hardly 
be  doubted.  So  strongly  are  these  torsions  developed  in  the  tendril  arm,  that  the  tip 
frequently  rotates  through  ISO3  or  200°.  The  explanation  of  this  torsion  is  not  difficult,  and 
has  been  given  on  many  previous  occasions  by  various  observers.  From  what  has  already 
appeared  with  reference  to  the  various  tissues  in  their  mutual  relations  of  position  and 
tension,  it  is  clear  that  torsion  must  follow  as  a  natural  result  of  excessive  elongation  in 
the  external  layers,  thereby  exerting  a  positive  tension  upon  those  which  are  internal. 

IRRITATION. — Of  the  two  sides  of  the  tendril  arm,  that  which  is  uppermost  and 
slightly  channeled  is  the  least  sensitive  to  contact.  This  bears  a  direct  relation  to  the 
distribution  of  the  collenchyma  tissue,  which  we  find  to  be  more  continuous  and  strongly 
developed  on  the  lower  and  sensitive  side.  That  the  vibrogen  tissue  is  not  concerned  in 
changes  due  to  irritation,  appears  evident  from  the  fact  that  the  flexure  never  coincides 
with  these  bands,  but  is  always  toward  the  lower  side  of  the  tendril  arm,  conforming  to 
the  position  of  the  collenchyma.  The  conclusion  is  justifiable,  therefore,  that  the  collen- 
chyma tissue  is  that  which  is  directly  concerned  in  such  movements,  through  its  capacity 
for  strong  variations  in  the  contained  water. 

A  tendril  subjected  to  local  irritation  for  about  thirty  seconds,  develops  an  abrupt 
curvature  at  that  point  within  one  or  two  minutes,  and  the  bending  continues  so  long  as 
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the  foreign  body  is  in  contact,  and  even  for  a  few  seconds  after  its  removal.  Puncture 
with  a  pin,  or  the  action  of  a  loop  of  thread,  produces  similar  effects.  Irritation  over  a  more 
extended  area  causes  a  correspondingly  larger  curvature.  There  is  no  special  evidence  in 
such  cases  that  the  impulse  has  been  conveyed  beyond  the  limits  of  the  area  irritated, 
and  soon  after  the  irritant  body  is  removed — the  growth  in  the  various  tissues  having 
become  gradually  restored  to  its  normal  condition— the  tendril  straightens  out  and  once 
more  resumes  its  circumnutations. 

More  violent  mechanical  stimuli  produce  a  different  effect,  however.  A  sharp  blow, 
such  as  would  be  given  by  a  pencil,  falling  upon  any  part  of  the  arm,  produces  an  effect 
which  throws  the  latter  into  a  series  of  long  undulations  for  its  entire  length.  Prolonged 
irritation  at  the  tip  will  usually  produce  the  same  effect.  These  facts  at  once  and  directly 
point  to  the  inference  that,  while  the  effect  is  slowly  produced,  there  is,  nevertheless,  a 
distinct  transmission  of  impulse  to  very  remote  parts.  "Were  concussion  alone  concerned, 
it  might  be  possible  to  refer  the  whole  change  to  it  alone,  as  directly  affecting  the  turgidity 
of  the  collenchyma  tissue ;  but  the  fact  that  prolonged  irritation  will  produce  a  similar 
result,  should  raise  a  question  on  this  point.  From  what  we  now  know  concerning  the 
sensitive  nature  of  protoplasm,  the  relation  which  this  substance  bears  to  growth  and 
turgidity,  and  its  now  well  established  continuity  through  living  tissues,  are  we  not 
justified  iii  the  belief  that  such  transmissions  as  above  noted  are  primarily  propagated 
through  this  means  ? 

CIECUMNUTATION. — Our  attention  is  first  of  all  called  to  the  fact  pointed  out  by 
Darwin,1  and  confirmed  by  our  own  observations,  that  the  "  tendrils  revolve  by  the 
curvature  of  their  whole  length,  excepting  the  sensitive  extremity  and  the  base,  which 
parts  do  not  move,  or  move  but  little."  This  clearly  shows  that  whatever  force  is  in 
operation,  acts  uniformly  through  the  entire  length  of  the  motile  organ,  and  that  the 
movement  has  not  a  local  origin  at  or  near  the  base.  We  must,  therefore,  conceive, 
as  both  Darwin2  and  Sachs3  explain,  that  there  is  a  longitudinal  band  of  more  actively 
growing  tissue  which  extends  from  base  to  tip,  and  thus  the  arm  is  bent  over  toward  the 
side  of  less  active  growth.  So  far,  our  own  observations  are  in  strict  harmony  with  these 
views,  but  they  do  not  accord  with  the  opinion  that  these  bands  "  travel  round  the  tendril 
and  successively  bow  each  part  to  the  opposite  side."  As  already  shown,  the  figure 
described  is  not  one  of  regular  progression  through  successive  points  of  an  ellipse  or  other 
figure.  (See  Plate  III.)  In -fact,  the  tip  may  change  its  direction  very  abruptly,  often 
retracing  the  path  just  passed  over  (Nos.  36,  37  and  38),  or  the  change  may  be  less  abrupt. 
While,  therefore,  it  appears  from  the  general  equality  of  dextrorse  and  sinistrorse  movement, 
that  the  totality  of  motion  in  one  direction  must  be  compensated  by  an  equal  movement 
in  the  opposite  direction,  the  facts  cited  show  quite  conclusively  that  the  band  of  growth 
does  not  pass  regularly  through  successive  points  in  the  circumference,  but  that  it  arises 
irregularly.  Again,  the  relations  of  the  tissues  in  their  mutual  tension,  and  the  position 
which  the  vibrogen  tissue  occupies,  more  especially  the  relation  which  this  latter  bears 
to  the  latitudes  and  departures  of  movement  as  already  pointed  out  in  a  preceding 
paragraph,  serve  as  a  most  important  indication  of  the  true  position  occupied  by  the  bands 


1  Climbing  Plants,  170. 


1  Ibid. 


3  Text-book. 


72  1'KNHALLOW  ON  MKCHANISM 

of  growth ;  and  the  conviction  becomes  more  firmly  impressed  upon  us  that  this  position 
is  not  only  fixed,  but  that  it  coincides  with  the  vibrogen  bauds. 

According, to  this  view,  all  movement  would  be  primarily  due  to  these  three  bauds, 
supplemented  by  less  vigorous  growth  in  the  intermediate  tissues.  Therefore,  all  depar- 
tures of  motion  would  arise  primarily  from  the  two  vibrogen  bands  traversing  the  sides 
of  the  tendril,  and  all  latitudes  of  motion  would  be  due  to  that  vibrogen  traversing  the 
upper  side  of  the  tendril  arm.  Any  deviation  from  strictly  lateral  or  vertical  oscillations 
must  then  arise  as  resultants  of  activity,  either  between  two  vibrogen  bauds,  or  between 
one  vibrogen  band  and  intermediate  tissue  of  slower  growth.  Finally,  the  torsion  already 
shown  is  to  be  regarded  as  having  its  origin  in,  and  as  compensating  excessive  growth  in, 
one  or  all  of  the  vibrogen  bauds  of  tissue. 

SPASMODIC:  MOVEMENT. — It  has  been  noted  that  towards  the  end  of  the  circumnuta- 
tions,  periods  ol  rest  alternate  with  periods  of  activity ;  that  the  whole  action  lacks  vigor, 
and  that  then-  is  a  failure  to  accomplish  those  grand  sweeps  which  are  so  conspicuous  in 
the  earlier  period  of  activity. 

These  features  are  undoubtedly  to  be  referred  to  gradually  increasing  lignification  in 
the  wood  and  bast  cells,  and  the  modified  conditions  of  tension  which  necessarily  result 
from  this.  As  the  bast  cells,  particularly,  increase  in  thickness,  their  degree  of  resistance 
or  of  positive  tension  correspondingly  increases,  while  at  the  same  time  the  growth  of  the 
parenchyma  tissues  continues  at  a  nearly  uniform  rate.  So  long  as  the  bast  remains  thin- 
walled  and  capable  of  its  maximum  extension  or  response  to  conditions  of  external 
tension,  for  such  period  is  the  normal  relation  between  it  and  the  more  actively  growing 
tissue  preserved,  and  this  is  marked  by  regularity  and  rapidity  of  motion  in  the  whole 
organ.  AVith  excessive  disturbance  of  the  normal  relations,  the  equilibrium  is  disturbed 
in  the  direction  of  the  more  resisting  structure,  and  this  finds  expression,  first  of  all  in 
slow  and  spasmodic  movement,  and  finally  in  the  completion  of  the  spiral,  which  is 
always  developed  freely,  without  contact,  at  the  end  of  the  period  of  circumnutation. 

COIUNI;  ABOUT  A  SUPPORT. — Coiling  about  an  object  with  which  the  tendril  comes  in 
contact,  has  already  been  discussed  indirectly,  though  it  may  be  well  to  refer  to  one  or 
two  facts  more  particularly.  The  coiling  of  the  tendril  tip  about  the  point  of  contact,  is 
the  direct  result  of  irritation,  as  both  Sachs  and  Darwin  have  already  shown,  and  as  the 
latter1  explains,  it  is  developed  by  a  shortening  of  the  side  in' contact  with  the  object,  the 
same  change,  i.e.,  condensation  of  structure  and  release  of  tension,  operating  here  as  in 
previous  cases ;  and  with  Darwin,  we  can  hardly  agree  with  Sachs,2  that  the  coiling  is  in 
any  way  due  to  accelerated  growth  in  the  unirritated  side. 

When  once  growth  in  length  is  arrested,  as  it  appears  to  be  soon  after  coiling  is 
effected,  the  rapid  hardening  of  all  the  parts  appears  to  be  the  prevailing  change.  In  this, 
however,  it  is  difficult  to  conceive  that  the  mechanical  irritation  has  produced  more  than 
a  very  limited  effect  in  advancing  maturity.  On  the  other  hand,  it  rather  appears  that 
each  tendril  arm  has  a  normal  period  of  growth,  which  is  completed  only  when  the  wood 
and  baat  cells  have  reached  their  full  degree  of  maturity.  If  at  the  end  of  this  period  the 
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tendril  fails  to  secure  contact  with  a  suitable  object,  it  coils  up  freely,  as  already  shown, 
and  this  is  the  necessary  consequence  of  the  normal  changes  in  the  tissues.  If,  however, 
it  comes  in  contact  with  an  object  of  support,  the  tendril  coils  about  it  and  accomplishes 
its  double  spiral  within  the  normal  period  of  its  growth.  This  period  cannot  be 
prolonged  for  the  purpose  of  finding  a  suitable  support  or  completing  imperfect  changes. 
These  must  all  be  accomplished  before  the  wood  and  bast  tissue — the  latter  in  particular — 
reach  a  certain  stage  in  the  development  of  their  permanent  character.  This  is  well 
shown  in  the  fact  that  old  tendrils,  which  have  failed  to  grasp  a  support  until  very  near 
the  end  of  their  activity,  manifest  a  striking  loss  of  sensitiveness,  and  often  catch  hold  but 
imperfectly,  or  if  they  gain  a  firm  hold,  fail  to  perfect  their  double  spiral. 


II. — VlTIS  CORDIFOLIA,  MicllX. 

In  the  tendril  of  Vitis,  not  only  with  reference  to  its  sensitiveness  and  general  cir- 
cumnutations,  but  more  especially  in  its  histological  aspects,  we  have  to  deal  with  an 
organ  which  presents  many  features  distinct  from  those  of  Cucurbita,  the  common  ground 
of  resemblance  being  found  in  functional  similarity  and  in  the  way  in  which  the  circum- 
nutatious  irise. 

The  tendril  of  the  grape  is  a  modified  branch,  bearing  two  smaller  branches  which 
serve  a  similar  purpose.  These  branches,  however,  unlike  those  of  the  Cucurbita  tendril, 
do  not  proceed  from  a  common  point  of  insertion,  but  arise  successively  on  the  elongating 
primary  axis  of  the  tendril  as  a  whole.  In  their  external  aspects,  they  are  well  rounded, 
but  somewhat  flattened  on  the  inner  face  toward  the  extremity,  where  the  tip  is  strongly 
recurved.  Throughout  their  length,  the  prevailing  red  color  (V.  cardifoUu)  is  broken  by 
ten  narrow  green  lines,  which  are  developed  at  approximately  equal  distances  through 
the  circumference.  These  are  the  bands  of  vibrogen  corresponding  to  the  three  bands  in 
the  tendril  of  Cucurbita.  Internally,  the  structure  presents  the  features  exhibited  in 
Plate  V.  Figs.  1,  2,  3  and  4  A — during  the  earliest  period  of  circumuutation — from  which 
the  following  details  may  be  gathered.  The  epidermis  consists  of  a  single  row  of  thin 
walled  cells  with  a  strongly  corrugated  cuticle.  Directly  beneath  this,  lies  a  single  row 
of  pigment  cells  containing  the  red  coloring  matter.  The  hypodermal  tissue  consists 
chiefly  of  collenchyma,  in  which  the  angles  are  but  slightly  thickened  (Fig.  3).  As  a 
whole,  the  tissue  is  quite  continuous  in  most  cases  (Fig.  1,  d).  Within  the  region  of  the 
hypoderma  lie  the  ten  vibrogen  bundles,  v,  v,  v,  etc.,  which  are  well  defined  from  the 
surrounding  tissue,  but  somewhat  variable  in  size  These  bands,  although  they  fre- 
quently penetrate  the  collenchyma  deeply,  do  not  always  break  its  continuity.  Next 
within  the  collenchyma  is  a  thin  layer  of  very  active  fundamental  tissue,  the  cells  of 
which  are  large  and  regular  (Fig.  1,  pr).  It  is  within  this  tissue  that,  at  a  somewhat 
later  period,  the  cambium  arises  as  a  well  defined  layer.  Directly  internal  to  this  is  the 
wood  zone,  or  xylem  portion  of  the  vascular  bundles.  This,  in  the  earliest  periods  of 
circumnutation,  is  composed  of  somewhat  isolated  and  nascent  vascular  bundles,  the 
elements  of  which  are  all  very  thin  walled  and  rapidly  increasing  (Fig.  4  A).  The  only 
structural  element  remaining  is  the  pith,  which,  as  in  Cucurbita,  bears  no  special  relations 
to  the  circumuutations. 
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As  the  tendril  advances  in  age,  several  important  structural  changes  occur.  The 
whole  hypodermal  tissue  increases  slightly  in  thickness,  and  simultaneously  the  tissue  in 
the  region  of  each  vibrogen  baud,  and  for  the  full  depth  of  the  zone,  cl,  becomes  so  modified 
that  the  component  cells  enlarge  strongly — chielly  in  a  tangential  direction — while  they 
also  become  much  more  thin  walled,  and  all  traces  of  collenchymatous  thickening  dis- 
appear. This  causes  a  strong  localization  of  the  collenchyma  to  the  regions  between  the 
vibrogen  bunds,  where  it  retains  its  original  character  (Fig.  8)  without  much  change 
beyond  an  increase  in  the  size  of  the  cells.  Within  the  region,  pr  (Fig.  1),  there  arises  a 
layer  of  cambium  which  forms  a  continuous  zone.  From  this  arise  bast  bundles,  one  for 
each  of  the  vascular  bundles  already  noted.  The  former  remain  quite  distinct  to  the  end 
of  their  growth,  and  are  usually  widely  separated.  From  the  inner  face  of  the  cambium 
tissue,  there  arise  new  wood  cells,  which  now  become  developed  so  generally  as  to  render 
the  original  bundles  conjunctive,  thus  giving  rise  to  a  continuous  zone  of  wood  which 
continually  increases  in  thickness. 

At  a  very  early  period  in  its  growth,  each  vascular  bundle  develops  from  two  to  three 
vessels  and  ducts.  Ultimately,  all  the  fibrous  elements  became  highly  liguified  (Fig.  4s). 
That  this  condition  may  be  hastened  in  time,  and  possibly  increased  by  contact,  can 
hardly  be  doubted ;  but  it  is  equally  true  that  such  changes  occur  normally  where  there 
is  no  contact,  e.g.,  the  sections  here  exhibited  were  taken  from  a  freely  coiled  tendril. 

In  comparing  the  tendrils  of  Vitis  with  those  of  Cucurbita,  several  important  struc- 
tural differences  become  apparent.  The  much  greater  number  of  vibrogen  bauds  in  the 
former,  and  their  somewhat  regular  distribution,  at  once  suggest  greater  regularity  in  the 
figure  described,  as  well  as  a  general  equality  of  motion  in  all  directions.  Also  in  Vitis. 
the  inferior  development  of  the  colleuchyma  is  consistent  with,  and  may  serve  as  a  proper 
explanation  of,  the  much  lower  degree  of  sensitiveness  there  manifested.  While  the 
general  changes  incident  to  maturity  of  parts  are  the  same  in  any  case,  it  is  noteworthy 
that  in  Vitis  there  is  no  distinct  /one  of  bast  which  fulfills  the  function  of  that  tissue  in 
Cucurbita,  and  upon  the  xylem  portion  of  the  vascular  bundles  must  depend  that  resist- 
ance to  general  elongation  which  is  so  essential  a  factor  in  circnmnutations  ;  though 
undoubtedly,  in  this  case,  unequal  growth  of  opposite  sides  is  of  far  greater  importance 
than  unequal  tension  of  component  tissues,  so  that  torsion  would  here  be  of  less  value  as  a 
factor,  than  in  Cucurbita  where  it  is  generally  more  marked. 

During  the  circumnutations,  distinct  torsions  occur.  These  are  readily  determined  by 
tracing  the  course  of  the  vibrogen  bauds,  from  which  it  becomes  apparent  that  the  tendril 
is  frequently  twisted  to  the  extent  of  one-half  revolution  upon  its  own  axis.  If  no  object 
is  grasped  during  the  active  period,  the  tendril  ultimately  coils  upon  itself;  but  having 
grasped  an  object,  it  perfects  a  double  spiral  similar  to  that  in  Cucurbita.  It  is  also  noted 
that  tendrils  which  have  coiled  freely,  do  not  become  so  hard  and  dry  as  those  which  have 
secured  attachment,  from  which  it  would  appear  probable  that  contact  produces  a  more  or 
less  marked  effect  in  accelerating,  or,  at  least,  in  increasing  the  maturity  and  strength  of 
parts,  a  view  which  gains  strong  confirmation  also  from  the  very  marked  differences  in 
these  respects  to  be  found  in  Ampelopsis.' 

It  would  thus  appear  that  the  general  features  of  circumnutation  in  Vitis  and  Cucur- 
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bita  are  the  same,  and  that  they  may  be  regarded  as  representing  a  particular  class  of 
movements,  so  far  as  their  mode  of  production,  as  well  as  their  general  external  features, 
are  concerned.  It  is  not  as  yet  possible  to  say  how  far  each  of  these  may  represent  the 
type  for  the  family  ;  but  from  the  similarity  of  the  structure  and  circumnutation  presented 
by  Sicyos  and]  other  Cucurbitaceous  vines,  it  is  perhaps  safe  to  infer  that,  in  that  case, 
Cucurbita  is  the  type  of  the  family. 

The  deductions  which  the  preceding  facts  justify  are  as  follows  :— 

1.  Movements  of  circumnutation  arise  through  unequal  growth  of  the  tissues,  which 
is  chiefly  represented  by  the  vibrogen  bands. 

2.  The  bands  of  more  active  growth  are  strictly  localized. 

8.  Movements  due  to  irritation  depend  upon  continued  elongation  of  the  opposite 
side,  together  with  cessation  of  growth  and  contraction  in  the  irritated  parts. 

4.  The  collenchyma  tissue  is  that  which  is  chiefly  concerned  in  variations  of  tension 
under  mechanical  stimuli. 

III. — ROBINIA    PSEUDACACIA,  L. 

In  the  Robinia,  there  is  not  only  an  entirely  distinct  variety  of  motion,  but  also  a 
motile  or^'an  which  differs  widely  in  many  respects  from  the  plants  that  we  have 
previously  considered.  In  this  case,  the  special  organ  endowed  with  motion,  is  the  leaf, 
which,  instead  of  serving  as  a  prehensile  organ,  is  invested  with  the  power  of  movement, 
for  reasons  directly  connected  with  its  own  preservation  against  sudden  and  extreme 
atmospheric  changes.  Unlike  tendrils,  therefore,  such  motile  leaves  are  found  to  present 
certain  periodic  changes  of  a  most  conspicuous  character.  They  are,  moreover,  in  most 
cases,  supplied  with  a  special  cushion  or  pulvinus,  through  which  the  motion  is  primarily 
determined.  As  a  whole,  such  movements  present  a  certain  relation  to  those  already 
discussed,  in  that  they  may  be  regarded  as  modified  circumnutations.1 

PULVINTJS  OF  THE  LEAF. — Each  pulvinus  surrounds  the  base  of  its  corresponding 
petiole  as  a  cushion,  conspicuously  larger  below  than  above.  It  extends  upward  from 
the  point  of  insertion  of  the  petiole,  for  a  distance  of  4.5  mm.  to  *7.0  mm.  Its  diameter  is 
variable,  increasing  with  age  of  the  leaf,  but  apparently  much  more  dependent  upon  the 
rankness  of  growth  in  the  plant  as  a  whole,  since  the  largest  pulviui  are  invariably  found 
upon  rank  growing  suckers.  Under  these  circumstances,  the  diameter  has  been  found 
to  vary  from  3.0  mm.  to  5.0  mm.,  the  mean  size  being  not  far  from  4.0  mm.  Externally, 
with  a  smooth  and  shining  surface  and  very  firm  throughout,  it  possesses  all  the  features  of 
high  tension.  Of  uniform  size  throughout,  its  strongest  development  is  on  the  lower  side 
of  the  petiole,  while  above  it  often  but  slightly  exceeds  the  petiole  itself.  At  the  base  / 1 
the  lower  side,  just  at  the  point  of  insertion,  there  are  two  triangular  depressions  in  the 
pulvinus,  formed  by  three  ridges,  one  of  which  is  central  and  strongly  developed,  while 
two  are  lateral  and  less  strongly  defined.  All  these  ridges  extend  downward  from  the 
base  of  the  pulvinus  for  some  distance  on  the  stem,  and  serve  an  important  mechanical 
purpose,  as  braces  or  supports  to  the  leaf.  Directly  interior  and  corresponding  to  the 
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depressions  noted,  and  thus  occupying  the  extreme  base  of  the  pulvinus,  is  a  large  inter- 
cellular spare,  into  which  project  numerous  coarse,  straight,  sharp-pointed  and  thick-walled 
intercellular  hairs.  As  seen  in  transverse  section,  this  space  lies  within  the  lower  half  of 
the  pulviuus,  while  the  vascular  structure  is  divided  into  three  bundles,  which  traverse 
the  projecting  ridges  referred  to  above,  and  thus  it  passes  by  the  intercellular  space  on  its 
lower  side,  in  the  extreme  peripheral  portion  of  the  pulvinus.  That  portion  of  the 
pulvinus  which  lies  on  the  upper  side  of  the  intercellular  space,  is  quite  uniform  both 
externally  and  internally,  and  presents  only  those  internal  modifications  of  the  normal 
tissues  which  are  essential  to  its  character  as  a  pulvinus.  In  its  structural  details,  other 
than  these,  the  pulvinus  may  be  characterized  as  follows  : — 

The  epidermis  is  simple,  the  cells  of  equal  diameter  or  slightly  elongated  tangentially ; 
the  cuticle  is  thin.  The  hypodormal  tissue,  which  constitutes  the  pulvinus  proper,  and 
extends,  without  modification,  to  the  bast  zone,  is  of  the  same  kind  throughout,  and 
consists  of  simple,  round-celled  parenchyma,  with  moderately  thin  cell  walls.  The  cells 
show  no  essential  variation  in  form,  though  in  size  they  are  ixsually  much  the  largest  in 
the  central  region.  Throughout  this  tissue,  continuity  of  protoplasm  may  be  readily 
determined  by  the  methods  already  stated.  In  the  centre  of  the  pulvinus  and  completely 
.surrounded  by  it,  is  the  fibro-vascular  structure  which  forms  the  base  of  the  petiole.  In 
this  vascular  axis,  the  various  tissues  of  the  stem — pith,  wood,  cambium  and  bast — 
may  be  readily  distinguished.  The  pith  has  the  outline  of  an  equilateral  triangle  with 
its  base  facing  the  upper  side  of  the  pulvinus,  thus  conforming  to  the  external  configura- 
tion of  the  pulvinus  as  a  whole,  as  well  as  to  the  general  outline  of  the  other  tissues. 
The  cells  of  the  pith  are  small  and  usually  with  medium-thick  cell  walls,  though  in  some 
cases,  especially  toward  the  base  of  the  pulvinus,  they  become  very  thick.  The  wood 
/one  is  well  defined,  and  completely  encloses  the  pith.  The  medullary  rays  are  very 
prominent,  but  the  most  striking  feature  is  the  presence  of  numerous  pitted  ducts  and 
vessels,  which,  from  their  long  diameter,  conspicuously  thick  walls  and  regular  radial 
arrangement,  at  once  attract  notice.  Among  them,  there  appear,  in  much  less  conspicuous 
manner,  the  wood  cells,  which  are  small  both  in  length  and  breadth.  Surrounding  the 
wood  is  a  somewhat  narrow  zone,  which,  in  its  earjier  periods  of  growth,  is  meristematic, 
and  provides  for  radial  extension  of  the  wood  zone.  It  possesses  the  usual  characteristics 
of  such  tissue.  The  bast  /one  forms  a  continuous  tissue.  The  cells  are  of  small  diameter, 
but  very  long  and  fusiform.  The  walls  are  of  medium  thickness  and  traversed,  by 
numerous  pits,  which  terminate  at  the  intercellular  substance.  During  the  activity  of  the 
pulvinus  these  cells  are  all  filled  with  protoplasm,  and  from  the  facility  with  which  the 
walls  swell  under  the  influence  of  strong  sulphuric  acid,  the  tissue  presents  one  of  the 
best  opportunities  for  observing  the  continuity  of  protoplasm.  The  bast,  as  a  whole,  is 
probably  to  be  regarded  as  one  of  the  most  important  mechanical  elements  present. 

From  what  has  previously  been  stated  with  reference  to  the  sectional  outline  of  the 
pulvinus  and  its  included  vascular  structure,  it  will  be  seen  that  the  latter  is  not  concen- 
tric with  the  former,  and  that  the  minor  axis,  which  passes  transversely  through  the  true 
structural  centre,  lies  considerably  above  the  centre  of  the  section,  and  since  this  is  a 
constant  feature  of  the  pulviuus,  it  will  be  seen  that  the  lower  half  of  the  transverse 
section  and  the  lower  side  of  the  pulvinus  always  exceed  the  upper  half  or  side.  The 
relations  of  part*  in  these  respects  were  determined  by  making  an  outline  drawing  of  all 
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the  parts  by  means  of  the  camera,  under  an  amplification  of  20  diameters.  A  line 
representing  the  minor  axis  was  then  passed  transversely  through  the  true  centre,  and  all 
tissues  lying  above  and  below  measured  by  means  of  a  planimeter.  The  results  were  as 
follows : — 

UPPER  SIDE.  LOWER  SIDE. 

Kth 1.50Sq.cm.  l.SOSq.cm. 

Wood  and  Bast 16.50"      "  23.00    "     " 

Parenchyma  of  Pulvinus 80.65"      "  171.25    "     " 

From  this  it  appears  that,  leaving  the  pith  altogether  out  of  consideration,  as  of  no 
mechanical  importance,  whatever  tension  is  produced  in  the  vascular  bundles,  as  opposed 
to  the  tension  in  the  surrounding  pulvinus,  must  be  developed  above  and  below  the  true 
centre  in  the  proportion  of  1  :  1.39.  Since  the  vascular  elements  are  of  the  nature  of  per- 
manent structure,  their  tension  in  relation  to  surrounding  parts  must  be  positive,  and  any 
general  release  of  tension  must  result  in  a  contraction  of  the  organ  through  the  vascular 
region.  It  therefore  follows  that  this  contraction  must  be  stronger  along  the  lower  side 
of  the  pulvinus  in  the  ratio  given,  and  hence  a  tendency  to  curvature  of  the  pulvinus 
downward.  This,  though  slight,  may  often  be  noticed. 

The  tension  in  Ihe  tissue  of  the  puh  inus,  as  opposed  to  that  of  the  vascular  structure, 
is  developed  above  and  below  the  true  centre  in  the  proportion  of  1  :  2.12.  The  paren- 
chyma tissue  of  the  pulvinus  is  that  capable  of  the  greatest  and  most  continued  growth, 
as  also  that  in  which  the  greatest  variations  of  tension  must  occur  through  variable  turges- 
cence.  Its  tension,  with  relation  to  the  vascular  structure,  must  be  negative  ;  hence  any 
release  of  tension  must  permit  contraction  of  the  whole  organ,  while  -increase  of  tension 
must  tend  to  elongate  the  pulvinus,  and  this  action  will  be  developed  above  and  below 
in  the  ratio  given.  From  this  it  is  obvious  that  elevation  and  depression  of  the  leaf,  as  a 
whole,  depend  respectively  upon  the  pulvinus  proper  and  the  enclosed  vascular  structure. 

From  what  has  thus  far  appeared,  we  are  doubtless  prepared  to  gain  a  true  explana- 
tion of  the  large  intercellular  cavity  and  its  external  braces,  which  occur  at  the  base  of 
the  pulvinus.  The  three  braces,  of  which  the  central  has  been  seen  to  be  the  largest,  must 
doubtless  be  regarded,  first  of  all,  as  means  of  mechanical  support  through  the  firmness  of 
their  structure  ;  while  the  pulvinus  proper,  which  still  surrounds  each,  seems  to  control 
changes  of  position  to  a  certain  extent,  by  its  variable  tension.  The  depression  of  the  leaf, 
under  any  circumstances,  however,  must  cause  a  much  stronger  compression  of  the 
structure  on  the  under  side  of  the  pulvinus,  where  the  flexure  occurs,  than  elsewhere; 
and  this  is  at  once  compensated  for  by  the  large  intercellular  cavity,  which  permits  the 
central  brace  to  bend  into  it,  the  leaf  thereby  hinging  chiefly  upon  the  upper  side  of  the 
pulvinus.  This  view  gains  additional  weight  from  the  fact  that,  while  very  slight 
curvature  may  arise  through  the  whole  length  of  the  pulvinus,  the  depression  of  the  leaf 
is  chiefly  accomplished  by  sharp  bending  at  the  extreme  base  of  the  pulvinus,  which  thus 
becomes  the  true  joint  or  hinge. 

PULVINUS  OF  THE  LEAFLET. — The  pulvinus  of  the  leaflet  bears  but  little  external 
resemblance  to  the  main  pulvinus.  It  is  of  uniform  width,  and  extends  the  entire  length 
of  the  petiolule,  being  but  slightly  flattened  along  the  upper  side.  The  length  varies — 
between  leaves  just  unfolding  and  in  their  mature  state — from  5.0  mm.  to  6.0  mm., 
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while  for  the  same  period  the  diameter  varies  from  1.0  mm.  to  1.5  mm.  These  dimen- 
sions are  subject  to  much  less  variation,  as  dependent  upon  conditions  of  growth,  than  in 
the  main  pulvinus.  Externally,  each  little  pulvinus  is  minutely  and  somewhat  densely 
pubescent,  a  character  which  at  once  distinguishes  it  from  the  large  pulvinus.  Both  the 
superior  and  inferior  terminations  are  devoid  of  lateral  ridges  or  depressions,  nor  is  there 
any  intercellular  cavity.  In  these  facts,  there  appears  a  very  strong  argument  in  support 
of  the  supposed  mechanical  importance  of  these  structural  features.  The  structure,  in 
all  its  parts  is  continuous  throughout,  so  that  in  most  respects  relating  to  their  grosser 
anatomy,  the  larger  and  smaller  pulvini  are  quite  distinct. 

In  its  internal  structural  features,  the  epidermis  is  simple  and  the  cuticle  thin.  The 
tissue  of  the  pulviuus  is  the  same  as  that  in  the  large  pulvinus,  though  not  so  strongly 
developed  as  a  whole.  (Plate  V.  Fig.  5.)  The  important  feature  of  the  organ,  as  a  whole, 
is  the  peculiar  form  of  aggregation  of  the  tissues  and  their  mutual  relations.  The 
transverse  section  is  nearly  round,  its  vertical  diameter  exceeding  its  transverse  in  the 
ratio  of  1  :  1.06.  The  wood  and  bast,  instead  of  forming  closed  zones,  are  open  along  the 
upper  side,  where  the  pith  blends  with  the  tissue  of  the  surrounding  pulvinus.  This 
peculiar  arrangement  boars  an  important  relation  to  the  flexibility  of  the  petiolule  as  a 
whole,  and  corresponds  with  the  fact  that  curvatures  of  this  organ  are  downward  and 
not  upward.  Determining  the  distribution  of  similar  tissues,  as  in  the  previous  case,  with 
reference  to  the  true  centre,  we  iind  the  following : — 

UPPER  SIDH.  LOWER  Siua 

Wail  and  Hast 1.9  Sq.  cm.  6.6  Sq.  cm. 

I'areiichyinu  of  Pulvinus 33.8"       "  51.3"       " 

Assigning  th«>  same  function  to  these  tissues  in  their  relations  of  mutual  tension,  as 
in  the  case  of  the  main  pulvinus,  it  would  appear  that  the  influence  of  the  special  tissues 
concerned,  in  promoting  elevation  or  depression  of  the  leaflet,  must  be  exerted  between 
the  upper  and  the  lower  side  of  the  pulvinns  in  the  following  ratios  :— 

UPPER.     LOWER. 

Wood  and  Bast 1      :      3.47 

Parenchyma 1      :      152 

Comparing  these  values  for  those  obtained  in  the  previous  case,  it  appears  that  in  the 
lower  side  of  the  pulvinus  the  vascular  elements  exert  a  much  stronger  influence  as  a 
contractile  tissue,  while  the  parenchyma  exerts  a  much  weaker  influence  as  an  erectile 
tissue.  Inharmonious  with  our  previously  expressed  views  as  this  at  first  sight  appears 
to  be,  it  really  offers  no  ground  of  conflict  if  we  bear  in  mind  the  relative  size  of  leaf 
and  leaflet,  and  thus  realize  the  very  inferior  influence  of  gravitation  upon  the  latter. 
The  intercellular  cavity  which  appeared  in  the  large  pulvinus  is,  in  the  smaller  organ, 
replaced  by  the  peculiar  development  of  the  vascular  structure.  The  open  pith  which 
appears  along  the  upper  side  permits  a  greater  extension  of  parts  in  that  region,  as  th$ 
pnlvinns  curves  downward. 

During  the  period  when  the  leaflets  are  folded,  just  as  they  emerge  from  the  bud 
and  for  a  short  time  afterward,  they  manifest  no  nyctitropic  movement.  During  that 
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period,  all  the  vascular  elements  are  in  a  nascent  state  (Plate  V.  Fig.  6  A).  As  soon, 
however,  as  the  leaflets  unfold  and  movement  begins,  the  various  vascular  elements  are 
found  to  have  become  strongly  developed  (Fig.  6  B),  and  from  that  time  onward  they 
continue  to  increase  in  their  character  as  permanent  structure.  It  thus  appears  true  that 
no  movement  can  occur  until  the  woody  tissue  reaches  a  certain  stage  of  maturity. 

SENSITIVENESS.  —  The  leaves  of  Robinia  are  not  sensitive  in  any  marked  degree.  Inci- 
sions and  other  strong  irritations  of  the  pulvinus  have,  with  us,  produced  no  effect. 
Simple  irritations,  such  as  would  produce  an  immediate  effect  in  the  tendril  of  Cucurbita 
unless  very  much  prolonged,  are  also  without  effect,  and  response  appears  to  be  gained 
from  nothing  less  violent  than  percussion.  Several  determinations  of  the  effect  of  percus- 
sion were  made.  In  each  case  the  base  of  the  leaf  just  above  the  pulvinus  was  given  a 
short,  sharp  blow  with  a  pencil.  The  following  results  were  obtained  (in  each  case  the 
degrees  given  represent  the  depression  of  the  leaflets  two  minutes  after  percussion)  :— 

(a)  10.05  A.M.—  No.  1=87°.     No.  2=87°.    No.  3=60°.—  Recuperation  complete  at  10.25.—  Time   required=20  m.— 

Plant  in  shade- 
(6)  10.12  A.M.  —  No.  1=87°.,    No.  2=50°.  —  Recuperation  complete  at  10.30.  —  Time  required=18  m.—  Plant  in  shade. 

(c)  10.17  A.M.—  No.  1=50°.     No.  2=45°.  —  Recuperation  complete  at  10.30.  —  Time  required  =13  m.  —  Plant  in  sun. 

(d)  10.20  A.M—  No-  1=45°.     No.  2=45°-80°.—  Recuperation  complete  at  10.31.—  Time  required=ll   m.—  Plant  in 

the  sun. 

(e)  10.32  A.M.—  No  1=0°.    No.  2=0°.     No.  3=50.—  Recuperation  complete  at  10.42.—  Time  requirod=10  m.—  Plant 

in  the  sun. 
(/)  10.38  A.M.—  No.  1=50°.    No.  2=45°.     No.  3=45°.—  Recuperation   complete  at  10.53.—  Time   required=15  m.— 

Plant  in  the  shade. 
(g)  10.42  A.M.—  No.  1=55°.    No.  2=45°-50°.     No.  3=45°-60°.—  Recuperation  complete  at  10.59.—  Time  required=17  m. 

—  Plant  in  the  shade. 
(h)  10.47  A.M.—  No.  1=0°.    No.  2=0°.    No.  3=2°-3°.—  Plant  in  the  sun. 

In  all  these  observations  it  was  noticed  that  the  basal  leaflets,  hence  those  nearest 
the  percussion,  responded  first  and  most  strongly  ;  also,  that  the  effect  of  percussion  did 
not  appear  until  fifteen  or  twenty  seconds  had  elapsed,  after  which  the  motion  became 
an  accelerating  one  until  the  maximum  of  change  was  reached  ;  the  time  for  recuperation, 
as  indicated  above,  thus  embraces  both  depression  and  subsequent  elevation  to  normal 
position.  In  all  these  cases  one  fact  is  conspicuous,  viz.,  the  relation  of  recuperation  to 
direct  action  of  the  sunlight.  Whenever  the  plant  was  in  the  sun  the  leaves  were  much 
less  depressed  from  percussion,  and  their  recuperation  was  much  more  rapid  as  compared 
with  leaves  in  the  shade. 


.  —  The  nyctitropic,  or  true  sleep  movement,  is  that  which  essentially 
characterizes  the  leaves  of  Eobinia.     They  may  also  manifest  during  the  day,  under  the 

t  influence  of  bright  sunshine,  a  paraheliotropic  movement,  during  which  the  general 
tendency  is  for  the  edges  to  be  turned  upward  to  the  sun,  as  if  to  check  its  influence.  As 
Darwin  has  already  pointed  out,  '  the  object  of  this  movement  is  totally  different  from 
that  of  sleep  movement,  and  is  doubtless  designed  to  lessen  the  destructive  influence  of 
too  intense  sunlight  upon  the  chlorophyll. 


1  Movements  of  Plants,  355,  445. 
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Oar  observations  have  been  almost  wholly  confined  to  the  true  nyctitropic  movement, 
the  principal  data  of  which  we  have  collected  in  connection  with  M.  Chapman  and  G.  E. 

Cooley. 

Sleep-movement  usually  begins  within  half  an  hour  after  sunset,  though  this  period 
appears  to  become  longer  as  the  season  advances.  In  all  cases,  it  has  been  most 
conspicuous  that  leaves  at  an  elevation,  e.g.  those  on  the  tops  of  trees,  assume  the 
sleep  position  much  sooner  than  those  at  a  lower  level.  No  general  rate  of  change, 
however,  can  be  stated  for  all  the  leaves,  since  it  is  found  that  the  leaflets  fall  into  the 
nocturnal  position  at  very  irregular  intervals,  some  assuming  this  position  very  early  in 
the  evening,  while  others  remain  in  their  diurnal  position  until  quite  late.  The  sleep- 
movement  is  generally  completed  by  10.30  p.m.  From  that  time  on  there  is  no  change 
in  position,  until  the  actual  awakening  occurs,  which  begins  just  before  dawn.  With 
reference  to  this,  the  following  extract  from  our  notes  will  give  the  general  features  of 
the  change  : — 

"  At  2  o'clock  a.m.  the  maximum  darkness  and  minimum  temperature  have  just 
passt-d,  and  tin-  older  leaves  show  the  first  signs  of  awakening,  many  of  the  leaflets  being 
expanded  5°  or  10°  from  their  former  sleep  position.  At  3.30  the  leaflets  hare  opened  to 
to  an  angle  of  45°,  and  at  4  o'clock  they  are  well  expanded,  the  most  marked  change 
occurring  within  the  latter  hour.  From  an  examination  of  the  accompanying  table  the 
general  conditions  throughout  the  night  may  be  obtained.  The  temperature  was  taken 
from  an  exposed  thermometer,  hung  at  the  height  of,  and  among,  the  plants  observed. 
This  will  account  for  the  variations  of  temperature  noted  in  one  or  two  instances  : — 


Horn. 

TUMP. 

RKMARKB. 

7.:!0  p.m. 

Ki.OO0  C. 

Leaves  closing. 

8.00      " 

16.50 

Sky  clear  all  night. 

8.30      " 

16.25 

9.00      " 

15.25 

9.:;o     " 

15.50 

10.00      " 

1600 

10.30      " 

10.25 

Leaves  all  closed. 

11.00      " 

16.75 

11.30      " 

15.00 

12.00      " 

14.30 

12.30   .i.in. 

12.75 

1.00      " 

11.25 

1.30      " 

11.20 

Max.  darkness. 

200      " 

12.75 

Leaves  begin  to  open. 

2.30      "    • 

13.00 

3.00      " 

13.50 

3.30      " 

13J>0 

4.30      •' 

13.26 

Leaves  all  open. 

The  leading  features  of  the  awakening  are,  that  the  process  begins  at  or  immediately 
following  the  periods  of  maximum  darkness  and  minimum  temperature,  and  that  it  is 
completed  before  the  son  rises  above  the  horizon.  As  in  going  to  sleep,  the  first  change  is 
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noted  in  those  leaves  which  are  highest,  so  in  the  awakening  the  same  fact  is  conspicuous. 
Important  as  these  facts  are  to  the  general  question  of  nyctitropic  movement,  we  can 
only  introduce  them  incidentally  at  this  time,  since  it  is  not  our  present  purpose  to 
determine  the  precise  influence  of  external  causes  upon  the  processes  of  growth  whereby 
these  changes  are  effected,  but  simply  to  determine  the  mechanism  of  movement  through 
the  various  tissues  involved.  We  are,  therefore,  more  intimately  concerned  in  considering 
the  various  changes  which  occur  in  the  leaf  and  leaflet  during  the  process  of  sleeping  and 
waking. 

As  the  period  of  sleep  approaches,  the  most  conspicuous  indication  is  to  be  found  in 
the  change  of  position  which  the  leaflets  assume.  From  a  horizontal  or  slightly  elevated 
position,  they  gradually  droop,  until  they  assume  a  position  at  right  angles  to  their 
normal  diurnal  position  ;  thus,  assuming  the  leaf  as  a  whole  to  be  horizontal,  each  leaflet 
becomes  vertical.  Two  important  facts  are  here  to  be  noted,  viz.,  the  relation  of  these 
changes  to  gravitation,  and  the  indications  they  give  of  the  operation  of  an  active  force. 
Whatever  the  position  of  the  leaf  as  a  whole  may  be,  the  leaflets  are  found  to  be 
influenced  in  certain  directions  by  the  action  of  gravitation  upon  their  mass.  Thus,  if  the 
leaf  as  a  whole  be  horizrntal,  the  drooping  leaflets  will  finally  assume  a  position  perpen- 
dicular to  its  length.  If  it  be  raised  or  depressed  above  or  below  the  horizontal,  the  leaf- 
lets no  longer  hang  perpendicular  to  the  leaf — with  reference  to  its  length — but  fall 
vertically.  Thus  each  leaflet  is  seen  to  turn  laterally  upon  its  petiolule  as  an  axis,  in 
direct  response  to  the  influence  of  gravitation  upon  its  mass,  and  in  this  respect  it  is  inde- 
pendent of  the  position  of  the  leaf  as  a  whole.  In  harmony  with  this,  it  will  always  be 
found  that,  in  petiolules  of  a  depressed  leaf,  there  is  a  distinct  torsion  conforming  to  the 
relation  which  the  leaflet  bears  to  its  main  rachis.  In  leaves  which  hang  almost  vertically 
from  drooping  limbs,  the  leaflets  thus  often  come  to  lie  nearly  parallel  with  the  rachis. 

When  the  leaflets  fall  into  the  sleep  position,  there  is  always  a  strong  tendency  for 
them  to  pass  by  the  vertical  plane  passing  longitudinally  through  the  leaf;  or  in  other 
words,  the  movement  of  the  leaflets,  with  respect  to  the  width  of  the  leaf,  is  independent  of 
gravitation.  As  the  sleep  movement  progresses,  the  leaflets  of  each  pair  hang  quite  parallel, 
being  separated  throughout  by  a  distance  of  5  or  8  mm.,  representing  the  combined 
width  of  the  rachis  and  length  of  the  two  petiolules.  Soon,  however,  each  leaflet  bends 
in  at  the  tip  toward  the  other,  so  that  they  finally  touch.  This  is  effected  in  part  by 
a  curvature  throughout  the  entire  length  of  each  leaflet,  but  much  more  by  a  continued 
curvature  of  the  pulviuus  of  the  petiolule,  the  result  being  that  each  tip  is  carried  several 
millimetres  beyond  that  point  which  would  be  determined  by  gravitation  alone.  Remov- 
ing the  opposite  leaflet  of  each  pair,  does  not  seem  to  affect  the  movement  of  that  remain- 
ing. In  the  terminal  leaflet,  the  sleep  position  is  assumed  precisely  as  if  it  were  a  lateral 
leaflet,  with  the  difference  that  its  change  of  position  is  much  greater,  and  it  is  carried 
much  farther  past  the  vertical.  Without  any  regard  to  the  position  of  the  leaf  as  a  whole, 
the  terminal  leaflet  drops  until  it  forms  an  acute  angle  with  the  rachis  on  its  lower  side. 
If  the  leaf  be  horizontal,  the  terminal  leaflet  bends  several  degrees  past  the  vertical.  If, 
however,  the  leaf  be  drooping,  then  the  leaflet  still  establishes  the  same  relation  to  the 
rachis,  and  thus  often  becomes  horizontal  or  even  turns  up  past  the  horizontal.  In  the  case 
of  leaves  which  were  hanging  vertically,  this  reflex  position  of  the  terminal  leaflet  was 
often  found  to  be  10°  above  the  horizontal,  or  about  100°  from  the  position  which  would 
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be  «stablished  by  gravitation  alone.  These  facts,  therefore,  show  that  the  true  sleep  move- 
ment is  not  passive,  similarly  to  that  previously  discussed,  but  that  it  is  due  to  an  active 
force,  the  measure  of  which  is  partly  expressed  in  the  degree  to  which  it  overcomes 
gravitation. 

In  assuming  the  sleep  position,  each  leaflet  droops :  first,  by  curvature  of  the  petiolule 
through  its  whole  length  ;  secondly,  by  a  sharper  bendiug  at  the  junction  of  petiolule  and 
leaflet ;  thirdly,  by  a  slight  curvature  through  the  entire  length  of  the  leaflet  itself.  In 
this  connection  it  is  important  to  note  that,  when  leaflets  are  removed  by  cutting  away 
at  the  extreme  base  of  the  petiolules,  the  latter  almost  immediately  curve,  the  curvature 
conforming  to  that  which  is  produced  during  the  normal  sleep  movement.  There  is,  in 
all  this,  a  strong  indication  that  the  change  is  due  to  release  of  tension  in  the  tissue  of  the 
pulvinus. 

In  tin-  leaf  as  a  whole,  there  is  comparatively  little  movement.  Darwin1  has  shown 
that  there  may  be  an  actual  elevation  during  sleep,  to  the  extent  of  8°  or  4°.  Our  own 
observations  show,  and  probably  with  greater  frequency,  a  depression  of  the  whole  leaf  to 
the  extent  of  3f>  or  ">0 "'.  The  same  change  may  sometimes  be  induced  by  irritation, 
occasionally  in  a  more  marked  degree.  In  all  such  changes  of  position,  they  appear  to  be 
accomplished  at  the  extreme  base  of  the  pulvinus  which  thus  acts  as  a  hinge.  As  the  leaf 
drops,  the  central  ridge  on  the  lower  side  of  the  pulvinus  recedes  slightly,  the  cushion 
around  it  becomes  somewhat  wrinkled,  but  on  the  upper  side  the  pulvinus  is  drawn 
quite  tense  and  smooth.  It  is  important  here,  to  note  the  difference  between  the  pulvinus 
of  the  leaf  and  of  the  leaflet  during  the  sleep  movement,  as  it  will  be  found  to  be 
correlated  in  a  most  significant  manner,  to  the  internal  structure  in  each  case. 


CONCLUHION. 

The  deductions  which  can  reasonably  be  based  upon  the  foregoing  facts,  may  be  briefly 
stated. 

By  comparison  with  Cucurbita  and  Vitis,  the  absence  of  any  marked  sensitiveness  in 
Bobinia,  would  imply  the  absence  of  a  tissue  in  which  variation  of  tension  under  external 
irritation  is  a  special  function.  This  we  find  quite  in  accord  with  the  presence  of 
collenchyma  in  the  former,  its  absence  in  the  latter,  and  the  relation  which  it  bears  to  the 
sensitiveness  of  the  organ  itself.  Whatever  transmission  of  impulse  there  may  be,  can  be 
readily  determined  as  in  the  previous  cases  through  the  continuity  of  protoplasm. 

In  the  leaf,  the  soft  tissue  of  the  pulvinus  proper  is  that  in  which  the  variations  of 
tension  under  external  influences  is  determined.  Moreover,  the  fact  that  this  tissue  is 
greater  below  than  above  the  centre,  points  to  its  serving  as  the  true  erectile  tissue 
wherever  its  internal  tension  is  augmented  sufficiently — becoming  simply  passive  when  its 
tension  is  reduced  below  a  certain  point.  This  is  a  more  important  factor  in  the  pulvinus 
of  the  leaflet  than  in  the  large  pulvinus,  since  the  changes  in  the  leaflet  are  greater, 
and  require  a  relatively  greater  erectile  force.  As  the  pulvinus  determines  the  upward 
movement,  the  included  fibrous  elements  determine  the  downward  and  reflex  movements. 

1  Movement*  of  PUnte,  355. 


OF  MOVEMENTS  IN  PLANTS.  83 

Being  in  a  state  of  positive  tension,  any  release  of  tension  in  the  surrounding  pulvinus  at 
once  permits  contraction  in  the  bast.  Under  irritation,  and  possibly  other  influences,  this 
may  also  be  increased  by  loss  of  water,  as  occurs  in  a  more  marked  degree  in  the  collenchyma 
of  Cucurbita.  The  direction  of  bending,  as  determined  by  this  contraction,  depends  upon 
the  distribution  of  the  bast  in  the  organ.  In  the  case  of  the  leaflets,  we  have  seen  the  bast 
to  be  so  disposed  below  the  axis  of  the  petiolule,  that  the  latter  can  only  curve  downward, 
this  being  facilitated,  moreover,  by  the  vascular  structure  being  open  along  the  upper  side. 
In  the  main  pulvinus,  the  closed  cylinder  of  vascular  structure  preserves  a  condition  of 
rigidity  in  all  parts  except  at  the  extreme  base,  where  we  find  the  vascular  structure  to 
become  branched  in  such  a  way  as  to  produce  a  true  joint  in  connection  with  an  intercel- 
lular cavity. 

EXPLANATION  OF  PLATES. 

PLATE  III. 

Figure,  half  natural  size,  showing  movement  of  tendril  tip.    The  figure  is  seen  as  if  the  observer  were  at 
at  the  base  of  the  tendril  looking  toward  the  tip. 

PLATE  IV. 

Fig.  1. — Half  section  of  tendril  arm  of  Cucurbiki  pepo  x  66. 
(a)  Vibrogen. 
(6)  Collenchyma. 

(c)  Active  parenchyma. 

(d)  Bast 

(e)  Vascular  bundles. 

(/)  Central  pith  parenchyma. 
"    2.— Bast  cells  x  266. 

A.  During  active  period. 

B.  After  coiling  of  tendril. 
"    3.— Collenchyma  x  206. 

"   4. — Continuity  of  Protoplasm  in  collenchyma  x  266. 
"    5.— Vibrogen  x  133. 

PLATE  V. 

Fig.  1. — Half  cross-section  of  tendril  of  Viti*  mrdifolia,  Michx.,  x  66. 

cl-  collenchyma. 

pr.  parenchyma. 

w.   wood. 

p.  pith. 

"  2. — v.  vibrogen  tissue  x  266. 
"  3. — cl.  collenchyma  x  266. 
"  4. — wood  tissue  x  266. 

A.  During  activity  of  the  tendril. 

B.  After  cessation  of  motion. 

"   5.— Cross  section  of  smaller  pulvinus  of  leaflet,  Kobinia  pseudacadu   x  66,  showing  relation  of  central 

vascular  structure  to  the  pulvinus  tissue. 
"    6.— Structure  of  vascular  zone  x  266. 

A.  Before  nyctitropic  activity. 

B.  During  nyctitropic  activity. 
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VII. — On  Certain  Borings  in  Manitoba  and  the  Northwest  Territory. 


By  GEORGE  M.  DAWSON. 


(Read  May  26, 1886.) 

In  Manitoba  and  in  the  Northwest  generally,  boring  operations  are  likely  each  year, 
as  settlement  advances,  to  be  undertaken  with  increasing  frequency.  The  generally 
uniform  character  of  the  surface,  coupled  with  the  covering  of  drift  deposits  over  large 
areas,  due  to  the  Glacial  Period,  renders  boring  necessary,  whenever  it  is  desired  to 
ascertain  the  character  of  the  underlying  rocks.  Most  of  the  boriners  so  far  carried  out 
have  been  for  the  purpose  of  obtaining  water  in  localities  where  the  surface  supply  is 
insufficient  or  unfit  for  use  on  account  of  dissolved  salts.  In  a  number  of  cases,  the 
object  in  view  has  been  attained,  and  it  may  be  specially  mentioned  that  a  good  supply 
of  water  for  the  City  of  Winnipeg  has  been  secured,  by  wells  sunk  through  the  alluvium 
of  the  valley,  at  a  comparatively  moderate  depth. 

In  too  many  instances,  however,  the  strata  passed  through  in  these  borings  have  not 
been  noted  with  sufficient  care  to  enable  satisfactory  sections  to  be  given.  The  great 
importance  attaching  to  such  records,  whether  for  the  guidance  of  future  sinkings  for 
coal  and  lignite,  natural  gas  or  brine,  and  in  explorations  which  may  be  attempted  in 
search  of  petroleum,  is  my  excuse  for  collecting  in  this  paper  such  facts  as  I  have  been 
able  to  obtain  and  for  discussing  their  bearings.  Some  of  the  results  already  arrived  at 
are  interesting  from  an  economic  point  of  view,  as  indicating  the  development  in  the  near 
future  of  important  industries  ;  while,  as  will  have  been  gathered  from  the  remarks  already 
made,  all  borings  effected  in  Manitoba  and  the  Northwest,  the  results  of  which  are 
carefully  recorded,  possess  a  special  value  from  a  purely  geological  standpoint. 

In  addition  to  the  borings  now  first  reported  on,  and  chiefly  made  by  the  Canadian 
Pacific  Railway  Company,  several  experimental  borings,  conducted  under  the  auspices  of 
the  Geological  Survey,  are  referred  to  in  this  paper.  Details  of  these  will  be  found  in 
the  Reports  of  Progress,  as  follows  : — 

Report  of  Progress,  1873-74,  pp.  3,  12 ;  1874-75,  p.  2,  boring  at  Rat  Creek,  subse- 
quently referred  to ;  1875-76,  p.  281,  boring  at  Carleton.  This  experimental  boring 
was  executed  under  the  supervision  of  Mr.  R.  W.  Ells,  and  was  carried  to  a  depth  of  175 
feet  without  passing  through  the  drift  deposits.  1875-76,  p.  292,  boring  at  Fort  Pelly  on 
the  Assiniboine  River.  After  passing  through'the  drift,  this  boring  penetrated  the  lower 
portion  of  the  Pierre  shales  and  ended  at  a  depth  of  500  feet  in  marly  beds,  evidently  repre- 
senting the  Niobrara  division  of  the  Cretaceous  (cf.  Report  of  Progress,  1879-80,  p.  IA.) 
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I. — BORING  AT  EOSENFELD  STATION. 


This  station  is  situated  on  the  South-Western  Branch  of.  the  Canadian  Pacific 
Railway,  about  fifteen  miles  north  of  the  49th  parallel  and  ten  miles  west  of  the  Red 
River,  in  the  alluvial  plain  of  the  Red  River  valley.  The  boring  was  conducted 
by  Mr.  W.  E.  Swan,  under  instructions  from  the  Canadian  Pacific  Railway  Com- 
pany. Through  the  kindness  of  Mr.  W.  C.  Van  Home  and  Mr.  J.  M.  Egan,  I  have 
been  enabled  to  obtain  from  Mr.  Swan,  the  logs  of  this  and  other  borings  made 
by  him  in  the  Northwest.  3amples  of  the  strata  passed  through  in  this  well  had  been 
given  by  Mr.  Swan  to  Mr.  Acton  Burrows,  of  Winnipeg,  who  was  so  obliging  as  to 
transmit  them  to  Ottawa  for  my  examination.  The  section  given  is,  therefore,  not 
precisely  in  the  form  of  Mr.  Swan's  log,  but  is  based  also  on  my  own  examination 
of  the  materials  obtained.  The  boring  was  made  by  means  of  an  ordinary  percussion 
drill,  and  was  carried  to  a  depth  of  1,037  feet  from  the  surface.  The  strong  flow  of  brine 
met  with  in  this  well  (a  point  subsequently  referred  to)  is  the  most  remarkable  feature  in 
connection  with  it. 

In  the  subjoined  section,  the  formations  supposed  to  be  represented  are  indicated  in 
the  column  to  the  right: — 

FKETT. 

1.  Black  soil 4 

2.  Fine  bill  or  clay Ill 

:'..  Sand  and  gravel 10 

4.  Boulder-clay  ("  hard-pan." ) 12 

6.  Boulders G 

li.  Grey  slinle 62 

7.  Limestone 15 

8.  Red  shale 6 

9.  Grey  shale 10 

10.  Limestone 30 

11.  Fine  grey  sandstone 40 

12.  Chalky  limestone 30 

13.  Ued  shale 160 

14.  Cream-coloured  limestone 305 

15.  Kod  shale 75 

Hi.  Soft  sandstone 60 

17.  Dark-red  shale 50 

18.  Reddish  and  greenish  shalo 25 

19.  Bluish  and  grey  shale 20 

20.  Red«halo 15 

21.  "  Granite." 2      Laurentian. 


Maquoketa  shales. 


Galena  limestone  passing 

below  into  Trenton. 
St.  Peter  sandstone. 

Lower  Magnesian 
limestone  (?) 


TOTAL 1,037 

The  soil,  forming  the  first  member  of  the  above  section,  has  the  usual  characters  of 
that  of  the  region,  consisting  of  the  underlying  silts  mingled  with  vegetable  matter.  The 
silts  (described  in  the  log  as  "  blue  clay  ")  are  those  of  the  ancient  lake  which,  about  the 
close  of  the  Glacial  Period,  occupied  Red  River  valley,  and  which  has  been  called  "  Lake 
Agassiz  "  by  Mr.  Upham.  The  coarser  layers  are  composed  of  fine  angular  and  subangular 
grains  with  formless  argillaceous  material ;  the  finer  become  a  blackish-grey  plastic  clay. 
The  specimens  secured  of  the  sand  and  gravel  deposit  contained  no  fragments  over  three- 
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fourths  of  an  inch  in  diameter.  The  gravel  is  well  rounded,  and  consists  of  Laurentian 
and  limestone  pebbles  not  dissimilar  from  those  usually  found  in  a  corresponding  posi- 
tion in  other  parts  of  this  district.  The  "  hard  pan,"  while  evidently  representing  the 
boulder-clay,  is  unusually  pale  in  colour,  being  apparently  largely  composed  of  limestone 
debris.  The  thickness  of  the  boulder-clay  is  also  much  less  than  usual.  Its  microscopic 
character  has  already  been  described,  in  connection  with  that  of  other  similar  materials  of 
the  same  age,  in  a  paper  presented  to  the  Chicago  Academy  of  Sciences.1  The  predomiuent 
mineral  constituents  which  remain,  after  the  finer  clayey  matter  has  been  washed 
away,  are  rather  coarse  quartz  grains,  of  which  nearly  one-half  are  perfectly  rounded. 
.  Bottle-green  fragments  of  hornblende  are  moderately  abundant,  as  are  also  grains  of  fel- 
spar and  limestone,  but  comminuted  shaly  materials  are  almost  altogether  wanting.  It 
also  contains  a  few  specimens  of  foraminifera,  which  have  beeii  derived  from  some  not 
far  distant  Cretaceous  beds.  These  include  a  Textularia  of  the  type  of  T.  globulosa,  with 
fragments  of  Rotalidse  and  other  forms. 

Of  the  deposit  described  as  "boulders"  no  specimens  were  obtained. 

The  beds  underlying  these  superficial  deposits,  from  No.  6  to  No.  13  inclusive,  are 
supposed  to  represent  the  Maquoketa  shales.  Their  character  is  as  follows  :— 

No.  6.  This  is  a  moderately  firm  greyish-green  shale,  with  minute  reddish  laminae 
and  some  thin  films  of  pyrites  parallel  to  the  bedding.  It  is  not  calcareous,  and  under  the 
microscope  is  found  to  contain  a  considerable  proportion  of  partially  rounded  quartz 
grains,  but  no  fragments  were  observed  of  hornblende  or  other  green  or  dark  minerals 
usually  found  in  the  boulder-clays  and  other  drift  deposits. 

No.  *7.  This  limestone  is  cream  or  buff  coloured,  and  rather  coarse.  It  effervesces 
freely  in  cold  dilute  acid.  It  is,  apparently,  easily  friable,  as  the  sample  received  was  in 
the  form  of  coarse  sand. 

No.  8.  A  soft  shale  of  general  reddish  colour,  but  holding  also  purplish  and  greenish 
layers,  and  showing  under  the  microscope  much  subangular  grit. 

No.  9.  Resembles  No.  6,  and  is  a  rather  firm  yellowish-grey  shale,  showing  under  the 
microscope  a  considerable  proportion  of  partly-rounded,  somewhat  coarse  quartz  sand  in  a 
brownish  argillaceous  matrix. 

No.  10.  The  specimen  of  this  rock  consisted  largely  of  cream-coloured  limestone  in 
small  fragments,  but  more  than  half  of  it  is  of  coarse  quartz  sand.  This  might  have 
been  derived  from  the  friction  of  the  boring  rods  against  the  upper  portion  of  the 
sides  of  the  hole,  but  is  unlike  any  met  with  in  the  overlying  deposits.  It  is  probably 
interbedded  with  the  limestone,  but  no  calcareous  cement  was  observed  to  adhere  to  the 
grains.  The  sample  included  one  small  piece  (about  half  an  inch  long)  of  coarsely  granular 
whitish  gypsum. 

No.  11.  This  is  a  fine-grained  calcareous  sandstone  or  sandy  shale,  rather  hard,  and 
noticeably  finer  and  more  siliceous  than  No.  G.  The  only  organic  traces  met  with  in  these 
rocks  were  found  in  this  layer.  They  consist  of  thin,  dark-coloured  corneous-looking 
laminae  seen  on  the  surfaces  of  small  fragments.  Portions  which  were  removed,  and 
microscopically  examined,  showed  occasional  regularly  disposed  systems  of  bifurcating 
canals,  closely  resembling  some  of  those  figured  and  described  by  Bowerbank  as  occur- 
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ring  in  the  epidermis  (periostracum)  of  Solen  vagina.  (Trans.  Micro.  Soc.,  London,  1844, 
Vol.  I.  p.  123.)  They  probably  represent  either  the  epidermis  of  some  mollusc  or  por- 
tions of  the  test  of  a  small  crustacean. 

No.  12.  This  material  (described  as  "  chalk  "  in  the  original  log)  consisted  chiefly  of 
coarse  and  fine  calcareous  granules,  the  latter  under  the  microscope  appearing  rounded, 
and  being  probably  concretionary  in  character.  Small  selenite  crystals  are  rather 
abundant.  The  colour  of  the  mass  varies  from  white  to  pale  greenish  and  reddish  grey. 

No.  13  is  a  soft,  reddish  shale,  slightly  calcareous,  with  small  white  spots  of  gypsum. 
The  matrix  also  contains  much  subangular  quartz,  in  grains  which  are  very  irregular  in 
size,  some  being  quite  coarse. 

Layer  No.  14  (over  300  feet  in  thickness),  which  is  supposed  to  be  equivalent  to  the 
Galena  limestone,  and  possibly  at  the  base  to  include  a  portion  of  the  Trenton,  was  repre- 
sented by  several  specimens.  It  is  cream  or  buff  coloured,  apparently  uniform  in  charac- 
ter, generally  free  1'rom  detrital  matter,  and  effervesces  freely  in  cold  dilute  acid.  It  is 
rather  coarsely  granular  in  texture. 

No.  15  is  a  reddish  shale,  scarcely  calcareous,  and  with  much  quartz  in  subangular 
•Trains.  It  resembles  No.  13,  and  contains  small  crystals  of  selenite. 

No.  16  was  represented  by  four  specimens,  of  which  those  from  the  upper  part  of  the 
bed  were  pale  reddish  in  tint  ;  these  from  the  lower  part  nearly  colorless  transparent 
quart/  sand.  The  reddish  coloration  is  very  probably  due  to  admixture  of  small 
portions  of  the  overlyinjj  red  shale.  The  sand  is  coarse,  clean,  uncemented,  with  grains 
all  beautifully  rounded  and  polished  by  attrition,  in  a  manner  suggesting  the  action  of 
wind  rather  than  of  water,  and  precisely  resembling  that  of  the  St.  Peter  sandstone  as 
seen  near  St.  Paul,  Minnesota. 

No.  17  is  a  soft,  non-calcareous,  dark  brownish-red  shale  with,  in  some  places,  very 
thin  greenish-grey  iuterlaminations.  Under  the  microscope,  it  is  found  to  include  much 
line  and  pretty  well  rounded  quart/  sand. 

No.  18.  A  non-calcareous  shale  similar  to  last,  but  about  one  third  of  the  fragments 
greenish,  while  portions  of  the  remainder  are  a  very  dark  purplish-red. 

No.  1!)  is  a  bluish-grey,  fine-grained  shale  or  argillite,  scarcely  laminated  and  very 
slitrhtly  calcareous.  A  small  concretionary  pellet  of  gypsum  was  included  with  the 
sample,  and  was  probably  derived  from  the  shale. 

No.  20.  This  is  a  soft,  dark  reddish  material,  rather  like  a  clay  than  a  shale.  It  does 
not  effervesce  with  acid,  and,  in  addition  to  much  fine  and  some  coarse  quartz  sand,  it 
contains  half-rounded  quartzose  fragments  as  large  as  grains  of  wheat. 

No.  21.  The  rock  met  with  at  the  bottom  of  the  boring,  and  said  to  have  been  penr- 
trated  for  two  feet,  is  described  as  granite.  The  specimens  received,  however,  consisted 
almost  entirely  of  "  cavings  "  from  the  upper  parts  of  the  hole,  mingled  with  which  were 
some  small  angular  flakes  of  granite  or  gneiss,  chiefly  composed  of  quartz  and  red  felspar 
in  rather  small  crystals. 

While  in  the  complete  absence  of  palaeontological  evidence  and  of  neighbouring 
outcrops  to  which  reference  may  be  made,  the  stratigraphical  position  of  the  beds  passed 
through  in  this  boring  may  be  considered  somewhat  doubtful.  I  am,  on  careful  consider- 
ation, disposed  to  believe  that  they  represent  that  portion  of  the  Cambro-Silurian  between 
th.-  Maquoketa  shales  (Cincinnati  or  Hudson  Rivers)  and  the  Lower  Magnesian  limestone 
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(Calciferous).    The  following  are  Ihe  grounds  on  which  this  correlation  of  the  beds  is 
made  : — 

Beds  6  to  13  inclusive  are,  as  already  stated,  supposed  to  represent  those  named  the 
"  Maquoketa  shales  "  by  Dr.  White  in  Iowa.  In  Iowa,  the  beds  so  named  are  about  75  feet 
in  thickness,  and  consist  of  bluish  and  brownish  shales  with  calcareous  layers,  which 
sometimes  form  a  considerable  part  of  the  whole.  In  Wisconsin,  the  Maquoketa  beds 
average  about  200  feet  in  thickness  and  are  composed  of  grey,  green,  blue,  red,  purple, 
buff  and  brown  shales  with  thin  limestones.  These  beds  are  also  known  in  Minnesota, 
which,  being  much  nearer  to  the  locality  now  in  question,  would  afford  a  better  term  of 
comparison,  but  there  appears  tc  be,  unfortunately,  an  absence  of  complete  sections.  At 
Stony  Mountain,  however,  fifty-eight  miles  north,  in  Manitoba,  rocks  determined  by  Mr. 
Whiteaves,  on  the  evidence  of  fossils,  to  be  of  Hudson  River  age,  occur,  and  so  far  as  the 
section  is  there  apparent,  it  corresponds  pretty  closely  in  general  character  with  that  in 
the  Rosenfeld  well.  The  beds  at  this  place  are  as  follows,  in  descending  order:  '  — 

FEET. 

1.  Brownish-g»oy  dolomitic  limestone 40 

2.  Reddish-grey  limestones,  clayey  partings 10 

(Small  gap  in  section.) 

3-  Limestone  like  No.  1 20 

4.  "           in  thin  beds 4 

5.  "           2 

6.  Limestone,  thin  and  broken 6 

7.  Yellowish  rock 8 

8.  Reddish  shales 10 

9.  Yellow  and  red  shales 00 

TOTAL 100 

These  evidently  nearly  resemble  those  numbered  10  to  13  in  the  Roseufeld  boring. 

The  limestone  numbered  14  in  the  section  at  Rosenfeld  is  supposed  to  represent  the 
Gal(5na  limestone  of  the  west,  which  it  resembles  in  character.  It  probably,  however,  as 
already  stated,  may  include  layers  at  the  base  equivalent  to  the  Trenton,  to  which  latter 
formation  the  red  shale,  75  feet  in  thickness,  next  underlying  in  the  section,  must  be 
assigned.  The  Galena  limestone  of  the  west,  which  is  nearly  equivalent  to  the  Utica  of 
the  New  York  series,  is  about  180  feet  thick  in  Minnesota ;  250  feet  thick  in  Wisconsin  ; 
and  from  100  to  250  feet  thick  in  Iowa.  The  Trenton,  in  Minnesota,  consists  of  flaggy 
limestones,  with  interbedded  greenish  shales,  and  is  nearly  160  feet  in  thickness.  In 
Iowa  it  consists  of  clayey  shales  and  shaly  and  compact  limestone,  200  feet  in  thickness. 
The  reddish  colours  of  the  Rosenfeld  shales  and  their  apparently  more  complete  separation 
from  the  limestone  and  want  of  interlamination  with  it,  constitute  the  chief  point  of 
dissimilarity.  The  massive  buff  limestones  of  Selkirk  and  Stone  Fort  in  Manitoba, 
resemble  the  Rosenfeld  bed  in  character,  and  are  known  by  the  evidence  of  fossils  to 
represent  the  Galena. 

The  sandstone,  or  rather  un  consolidated  sand-bed,  which  is  the  next  underlying 
member  of  the  section,  has  already  been  described  as  precisely  resembling  the  typical  St. 

1  From  paper  by  J.  H.  Panton,  Manitoba  Hist,  and  Lit.  Soc.,  Trans.  15,  Session  1884-85. 

Sec.  IV.,  1886.    12. 
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Peter  sandstones.  Its  thickness  (50  feet)  is  somewhat  less  than  that  assigned  to  the  same 
bed  to  the  south.  This  in  Minnesota  is  stated  as  125  feet ;  in  Iowa,  80  feet,  and  in 
Wisconsin,  from  80  to  100  feet.  The  St.  Peter  sandstone  has  not  elsewhere  been  recognized 
in  Manitoba,  and  there  is,  therefore,  no  local  term  of  comparison  for  this  and  the 
underlying  Cambro-Silurian  beds. 

If  the  stratigraphical  positions  assigned  to  the  foregoing  beds  are  correct,  beds  1*7  to 
20  both  inclusive,  with  an  aggregate  thickness  of  110  feet,  must  occupy  the  position  of  the 
Lower  Maguesian  limestone,  equivalent  in  age  to  the  Calciferous  of  the  New  York  section. 
This  limestone  in  Iowa  and  Wisconsin,  has  a  thickness  of  65  to  250  feet.  In  Minnesota  it 
is  described  as  a  cream-colored  magnesian  rock,  but  toward  the  top  it  is  frequently  sandy, 
and  with  beds  of  greenish  shale.  At  Roseufeld  no  limestone  occurs,  and  we,  apparently, 
have  instead  a  littoral  formation  directly  overlying  the  subjacent  Laurentiau,  and 
marking  the  limit  at  this  place  of  the  Lower  Magnesian  Sea. 

No  suflicieut  supply  of  fresh  water  was"  met  with  in  this  well,  but  instead,  a  flow  of 
brine  was  encountered.  A  small  How  of  brine  was  found  below  the  limestone  numbered 
10  (.30  feet  in  thickness),  a  second  flow  beneath  the  heavy  limestone  bed  (No.  14)  and 
when  the  St.  Peter  sandstone  (No.  16)  was  reached,  the  supply  increased  four-fold,  and 
formed  a  (lowing  well,  which  has,  I  believe,  continued  to  give  issue  to  large  quantities  of 
salt  water  ever  since.  Mr.  Swan  states  that  it  rose  in  a  pipe  to  a  height  of  18  feet  above 
the  surface  of  the  ground,  which  is  three  feet  below  the  level  of  the  railway  grade. 

The  most  interesting  feature  in  this  connection  is  the  great  geological  age  of  the  rocks 
from  which  this  brine  comes.  It  appears  not  improbable  that  the  shoaling  of  the  Cambro- 
Silurian  sea  evidenced  by  the  widespread  littoral  deposit  known  as  the  St.  Peter  sandstone 
resulted  in  the  enclosure  of  salt  lagoons  in  this  portion  of  the  interior  basin,  while  it 
merely  produced  an  increased  land  area  further  south  in  Iowa  and  Wisconsin. 

The  brine  is  of  a  quality  well  adapted  for  the  manufacture  of  salt,  and  might  be 
concentrated  by  solar  evaporation  and  linally  evaporated  in  pans.  It  has  been  examined 
and  is  reported  on  by  Mr.  G.C.  Hoil'mann,  in  the  Annual  Report  of  the  Geological  Survey 
for  1885  (p.  13  M).  Mr.  IIoHmaim  states  that  it  contains  but  a  small  amount  of  deleterious 
salts,  and  gives  the  following  as  its  composition  for  1,000  parts  by  weight : — 

Chloride  of  Potassium 0.4179 

Sodium ....  36.4971 

Calcium 0.3982 

Magnesium 1.7225 

Sulphate  of  Lime 4.1511 

Berate  of  Soda traces. 

Carbonate  of  Lime 0.0777 

Iron traces. 

Bromide  of  Magnesium undt 

Iodide  of  Msfmesium undt 

Silica 0.0126 

Another  point  of  interest  brought  out  by  this  boring  is  the  comparatively  thin 
covering  of  Palaeozoic  rocks  which  here  overlaps  the  Archaean,  and  the  very  gradually 
shelving  character  of  the  surface  of  the  latter  westward.  The  slope  of  this  surface,  in  a 
westward  direction,  from  the  last  low  Archaean  exposures  on  the  Lake  of  the  Woods  being 
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(on  the  supposition  that  it  is  uniform)  not  more  than  ITS  feet  to  the  mile.  The  Archaean 
surface  at  Rosenfeld  is  265  feet  below  the  present  sea-level,  that  in  the  southern  part  of  the 
Lake  of  the  Woods  is  1,060  feet  above  the  same  datum.  A  further  remarkable  fact  in  this 
connection  is  afforded  by  the  boring  conducted  at  Rat  Creek  in  18t4,  by  the  Geological 
Survey,  details  of  which  will  be  found  in  the  Report  for  1814-75  (p.  3).  This  place  is  about 
seventy  miles  north-west  of  Rosenfeld.  Here,  after  penetrating  the  superficial  deposits, 
the  surface  of  a  buff  Silurian  or  Devonian  limestone  was  reached  at  about  103  feet  below 
the  prairie-level.  This  limestone  proved  to  be  only  forty-two  feet  in  thickness,  and 
beneath  it  a  fine-grained  grey  crystalline  rock  (apparently  a  quartzite)  was  bored  into 
for  a  depth  of  about  eighty  feet.  This  rock  evidently  belongs  to  the  Archaean,  and  is 
either  Laurentian  or  Huronian.  The  Archaean  surface  at  this  place  must  be  nearly  700 
feet  above  the  present  sea-lev"el.  The  relative  elevation  of  the  Archaean  surface  at  these 
three  points  (Rosenfeld,  Lake  of  the  "Woods  and  Rat  Creek)  would  indicate  a  direction 
of  about  W.N.W.  by  E.S.E.,  as  that  of  a  level  line  drawn  upon  it  in  this  part  of  its 
extent. 

II. — BORING  AT  SOLSGIRTH. 

This  is  a  station  on  the  Manitoba  and  Northwestern  Railway,  in  the  north  half  of 
section  30,  township  17,  range  25,  west  of  1st  principal  meridian,  elevation  1.757  feet.  I  am 
indebted  for  particulars  concerning  it  to  Mr.  Reginald  Baker,  General  Superintendaut  of 
the  railway.  The  information  was  obtained  partly  from  an  excavated  well  and  partly 
from  a  boring.  The  notes  were  accompanied  by  a  suite  of  specimens,  which  has  been 
carefully  examined.  The  section  is  as  follows:— 

FEET. 

1.  Loam 2 

2.  Hard  blue  clay  and  gravel 42 

3.  Hard  blue  clay  and  stones 10 

4.  Hard  yellow  "  hard  pan." 12 

5.  Softer  bluish  clay 1C 

6.  "  "        "     74 

7.  Layer  of  sand  [with  water] 

8.  Blue  clay  with  stones 136 

9.  Grey  clay  (shale?) 68 

TOTAL 360 

The  specimens  received  showjthe  material  to  have  been  a  hard  grey  boulder-clay  in 
which  small  rounded  fragments  of  fine  grey  Cretaceous  shale,  and  of  the  white  limestones 
of  the  Manitoba  lake-region,  are  abundant.  No.  9,  of  which  one  small  specimen  only  was 
received,  appears  to  be  a  grey,  gritty,  Cretaceous  shale,  resembling  some  parts  of  the  Pierre 
shales,  but  it  is  not  absolutely  certain  that  it  may  not  represent  a  laminated  clay  belong- 
ing to  the  drift.  Excluding  this  lowest  layer,  however,  the  thickness  of  the  glacial 
deposits  is  here  rather  remarkable,  being  no  less  than  292  feet. 

From  76  feet  below  the  surface,  in  the  boulder-clay,  a  broken  fragment,  1J  inches  in 
diameter,  of  pale-grey,  fine-grained,  Cretaceous  argillite,  was  brought  up.  Fragments  of 
wood,  for  the  most  part  soft  and  decayed,  but  not  otherwise  much  changed,  except  from 
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the  considerable  compression  they  have  suffered,  were  obtained  from  depths  of  95,  107, 
120  and  185  feet  from  the  surface.  They  would  appear  to  have  been  imbedded  in  the 
boulder-clay,  and  not  to  have  occurred  in  any  well  marked  interglacial  deposit.  Part  of 
a  specimen  of  wood  from  a  depth  of  135  feet  was  so  well  preserved  as  to  admit  of  its 
identification  under  the  microscope  as  a  Taxus  It  is  indistinguishable  iu  structure  from 
the  wood  of  Taxus  baccata.  The  supply  of  water  met  with  in  bed  No.  7  rose  to  within  56 
feet  of  the  surface,  in  the  hole,  but  was  not  copious. 


III. — BORING  AT  GBENFEL  STATION. 

This  station  is  270  miles  west  of  Winnipeg,  on  the  line  of  the  Canadian  Pacific  Rail- 
way, and  lies  between  the  Weed  Hills  on  the  south,  and  Qu'Appelle  River  on  the  north, 
at  an  elevation  of  1,933  feet  above  sea-level.  The  boring  is  200  feet  in  depth,  and  is  evi- 
dently entirely  iu  the  drift  deposits.  It  is  not  stated  whether  a  sufficient  supply  of  water 
was  obtained.  The  section  is  as  follows : — 

FEET. 

1.  Ixiam 2 

•2.  Yi-llnw  clay 18 

:;.  Blim  day 75 

4.  (iravel  ami  sand 5 

5.  Blue  clay 90 

l».  ( i  ravel  and  sain  I 10 

TOT.M 200 


IV. — BORING  AT  MCLEAN  STATION. 

This  boring  is  on  the  line  of  the  Canadian  Pacific  Railway,  McLean  being  the  next 
station  west  of  Qu'Appelle  Station,  and  twenty-four  miles  east  of  Regina.  The  well  was 
begun  at  the  same  level  with  the  adjoining  track,  or  2,248  feet  above  the  sea-level.  It  was 
carried  to  a  depth  of  40o  feet  and  then  abandoned.  The  section,  as  given  by  Mr.  W.  E. 
Swan,  is  as  follows : — 

FBET. 

1.  Black  loam 1 

2.  Yellow  clay 25 

3.  Blue  clay 65 

4.  Gravel  am)  sand 12 

5.  Blue  clay  and  sand 85 

0.  Gravel  and  sand 10 

7.  Blue  claj  and  gravel 98 

8.  Sand  and  gravel 52 

0.  Boulders 0 

10.  Blue  clay  and  gravel 96 

11.  Gravel  and  sand 35 

I.'.  Boulders 5 

13.  Clay  and  sand 5 

TOTAL. .  .  496 
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No  specimens  from  this  boring  were  received,  but  it  is  pretty  evident  that  it  did  not 
penetrate  to  the  bottom  of  the  boulder-clay  and  other  drift  deposits.  The  upper  layers,  1 
to  3  inclusive,  aggregating  91  feet  in  thickness,  are  apparently  the  fine  silty  deposits, 
which  form  a  mantle  over  an  extensive  region  on  both  sides  of  Regina,  and  represent  the 
sediments  of  a  large  later  glacial  lake.  The  remaining  beds  are  referable,  with  little  doubt, 
to  the  boulder-clay  and  associated  deposits.  These  are  here  remarkably  thick  and  must  fill 
a  deep  pre-glacial  hollow.  It  is  instructive  to  compare  this  boring  with  two  of  those 
executed  by  Dr.  Selwyn,  in  1880,  in  the  vicinity  of  the  Souris  River,  and  about  120  and  140 
miles  respectively  south-east  of  McLean.  The  material  passed  through  in  the  borings  is 
very  similar,  consisting  of  alternating  clays,  gravels  and  sands.  These  borings  are  described 
in  the  Report  of  Progress  of  the  Geological  Survey  for  1879-80,  (pp.  8A  to  10A).  The  first 
was  on  the  Souris  Plain,  at  a  point  west  10°  south,  from  the  mouth  of  Moose  Mountain 
Creek,  the  surface  being  about  1,590  feet  above  sea-level,  and  the  depth  155  feet.  The 
second,  700  yards  east  of  where  the  old  Boundary  Commission  trail  crosses  North  Antler 
Creek,  at  an  estimated  elevation  of  1,595  feet,  and  was  also  155  feet  in  depth.  Neither 
penetrated  to  the  bottom  of  the  drift  deposits,  and  though  not  nearly  so  deep  as  the  well 
at  McLean,  the  contrast  between  the  depth  of  drift  met  with  in  them,  and  the  shallow 
covering  of  superficial  deposits  found  a  short  distance  further  west  in  the  Souris  resriou  is 
sufficiently  marked,  and  similar  to  that  existing  between  the  boring  at  McLean  and 
that  at  Belle  Plaine  Station.  This,  with  the  trend  of  the  water-courses  in  this  region  of 
the  plains  and  that  of  the  escarpment  of  the  Missouri  Coteau,  would  appear  to  indicate  a 
wide  and  deep  pre-glacial  hollow,  with  a  north-west  and  south-east  direction  which, 
though  partly  filled  with  drift  deposits,  has  not  been  entirely  obliterated  by  them,  and 
still  makes  its  influence  apparent  in  the  ruling  surface  features.  It  may  probably  have 
been  occupied  by  a  river  or  system  of  streams  in  pre-glacial  times,  though  the  probability 
of  subsequent  changes  in  relative  level  in  the  Northwest,  leaves  it  uncertain  in  which 
direction  the  waters  discharged. 

Neither  of  the  borings  made  by  Dr.  Selwyn,  yielded  much  water,  and  the  probable 
inference  is,  that  the  permeable  layers  included  in  the  drift  deposits,  are  not  continuous, 
but  rather  lenticular  in  character,  and  that  no  important  source  of  water  is  to  be  found  in 
these  deposits  in  this  belt  of  country.  It  would  appear,  however,  by  no  means  improbable, 
that  a  more  abundant  supply  of  water  and,  possibly,  flowing  wells  might  be  obtained  by 
sinking  to  the  bottom  of  the  glacial  deposits.  The  pre-glacial  depression  is.  likely  to  have 
gravelly  or  sandy  layers  still  flooring  it,  which  might  be  expected  in  such  a  position,  to 
be  charged  with  water. 

V. — WELLS  AT  REGINA. 

In  the  vicinity  of  Regina,  several  borings  have  been  made  for  water.  The  only  one 
of  these  of  which  I  have  been  able  to  obtain  a  description  is  one  sunk  by  the  Northwest 
Mounted  Police,  near  their  barracks,  and  for  this  I  am  indebted  to  Mr.  A.  L.  Perry.  It 
attained  a  depth  of  about  100  feet  only,  and  is  evidently  entirely  in  alluvial  and  drift 
deposits.  "Water  in  limited  quantities  was  obtained  in  layers  5  and  9,  amounting,  at  the 
date  at  which  Mr.  Perry  wrote  (the  spring  of  1883)  to  about  one  barrel  in  three  minutes. 
The  water  rose  to  within  twenty  feet  of  the  surface. 
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The  section  is  as  follows  : — 

tar. 

1.  Clayey  soil 3 

2.  Very  dark,  sticky  clay 27 

3.  Sand,  with  small  pebbles 10 

4.  Black,  sticky  clay 13 

5.  Sand,  red  to  black 18 

C.  Black  clay 10 

7.  Sand,  dark,  similar  to  No.  5 4 

8.  Reddish  clay,  with  small  pebbles 13 

9.  Sand,  dark  and  line — 


TOTAL 


VI.— BORING  AT  BELLE  PLAINE  STATION. 

Belle  Flaim-  Station  is  twenty-four  miles  west  of  Regina  and  forty-eight  west  of 
McLean,  at  an  elevation  of  1,877  feet.  The  boring  was  begun  at  a  point  three  feet  below 
the  railway  grade,  and  carried  to  a  depth  of  1,551  feet.  Two  specimens  of  the  material 
from  the  lower  part  of  the  hole  were  sent  to  me  by  Mr.  Swan,  but  not  having  had  a  suite 
of  specimens  from  the  various  levels,  I  am  able  to  give  only  the  actual  log,  as  follows: — 

FBET. 

1.  liark  rlay  loam 3 

2.  Yellow  flay 11   J-    94 

",.  Blue  clay 80 

4.  Blue  shale 150 

5.  Blai-k  shale 75 

(i.  Grey  shalo 125  !•  800 

7.  Brown  limestone 6 

8.  Grey  shale 444 

9.  Reddish  sand  rock 20 

10.  Grey  shale 190 

11.  Hard  white  sand  rock 2  [657 

1'J.  Grey  shale,  with  thin  layers  of  sand  rock 200 

13.  Grey,  soft  shale 176 

14.  Black  shalo 70  J 

TOTAI 1,551 

In  this  boring,  Nos.  1,  2  and  3  are  doubtless  referable  to  the  superficial  deposits,  but 
appear  rather  to  represent  the  fine  lake  sediment  before  alluded  to  as  covering  the  surface 
in  this  region  than  the  boulder-clay,  though  part  of  layer  3  may  be  boulder-clay.  Layers 
4  and  5,  with  little  doubt,  represent  the  Pierre  shales,  which  might,  on  other  grounds,  be 
expected  to  underlie  this  part  of  the  country.  It  appears  to  me,  indeed,  highly  probable 
that  all  the  beds  down  to  and  including  No.  8  are  referable  to  the  Pierre  shales,  and  that 
No.  7,  which  Mr.  Swan  believed  to  be  a  boulder,  may  have  been  one  of  the  large 
calcareous  nodules  frequently  found  in  that  formation.  If  this  be  so  the  Pierre  would 
here  have  been  passed  through  for  a  depth  of  800  feet,  which  elsewhere  in  the  Northwest 
is  about  its  full  thickness. 

Numbers  9  to  13,  inclusive,  with  a  total  thickness  of  657  feet,  evidently  on  either 
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hypothesis,  represent  beds  below  the  Pierre,  referable  to  the  Belly  River  series  or  to  the 
Niobrara.  Not  having  at  present  any  accurate  knowledge  of  the  character  of  the  forma- 
tion underlying  the  Pierre  in  this  district,  and  in  the  unfortunate  absence  of  specimens, 
we  are  are  unable  exactly  to  correlate  it.  A  small  specimen  from  layer  13  consists  of  buff 
or  pale-grey  shale,  with  small  calcareous  veins  or  intercalations.  The  lowest  bed,  of 
which  also  a  specimen  is  to  hand,  was  penetrated  for  a  thickness  of  70  feet,  and  is  a  dark, 
soft  shale,  or  shaly  clay,  nearly  black  in  colour,  and  quite  plastic  when  wet.  Under  the 
microscope  this  material  is  found,  besides  flocculent  argillaceous  matter,  to  contain  a 
considerable  proportion  of  very  fine,  rather  angular,  quartz  sand  of  uniform  grain.  It  is 
not  improbable  that  this  represents  the  highest  part  of  the  Benton  shales.  Mr.  Swan 
notes  that  no  loose  sand  or  gravel  was  met  with  in  this  well.  In  the  sandstone  No.  9, 
a  flow  of  salt  water  was  encountered.  This  is  not  described  as  being  a  brine,  and  may 
probably  have  been  contaminated  with  sulphates,  like  most  of  the  waters  flowing  from 
the  Cretaceous  rocks  of  the  West.  A  small  quantity  of  gas  was  met  with  under  layer 
No.  11,  but  its  nature  is  not  stated. 


VII. — BOEING  AT  LANGEVIN  STATION. 

This  place  is  on  the  line  of  the  Canadian  Pacific  Railway,  thirty-five  miles  west  of 
Medicine  Hat,  at  an  elevation  of  2,471  feet  above  sea-level.  No  natural  exposures  occur  in 
the  immediate  vicinity  or  nearer  than  those  on  the  Bow  River,  but  from  a  consideration  of 
these,  the  relative  elevations  and  other  circumstances,  the  rocks  underlying  the  drift  at 
this  place  have  been  mapped '  as  those  of  the  Belly  River  series,  and  are  probably  near  the 
sximmit  of  the  lower  or  yellowish  and  banded  portion  of  this  series.  The  boring  would 
appear  in  fact  to  be  near  the  summit  of  a  wide,  diffuse  anticlinal  which,  with  a  general 
north-east  and  south-west  direction,  is  here  crossed  by  the  line  of  railway.  A  depth 
of  1,400  feet  was  reached,  and,  as  the  lower  rocks  penetrated  must  belong  to  an  horizon 
below  that  of  any  seen  at  the  surface  in  the  entire  district,  a  good  section  would  be  of  excep- 
tional interest.  Unfortunately,  specimens  of  the  rocks  passed  through  were  not  preserved. 
Two  borings  were  actually  made,  the  first  having  been  put  down  1,155  feet  in  1883,  when 
it  was  abandoned  in  consequence  of  the  ignition  of  a  heavy  flow  of  combustible  gas, 
which  resulted  in  the  destruction  of  the  derrick,  etc.,  at  the  surface.  In  boring  the  second 
hole,  the  gas  from  the  first  was  used  to  fire  the  boiler  of  the  engine.  The  two  wells  were  sunk 
by  different  men,  and  perhaps  partly  on  account  of  carelessness  in  keeping  the  log,  but 
largely,  no  doubt,  from  difference  of  nomenclature  used  in  describing  the  materials,  the 
records  do  not  agree  as  closely  as  might  be  expected.  It  is  often  very  difficult,  even  in  natural 
exposures  of  the  Belly  River  rocks,  to  decide,  in  measuring  a  section,  where  to  draw  the 
line  between  different  layers — a  circumstance  arising  from  their  close  resemblance  in  texture 
and  the  blending  in  colours  of  one  bed  with  another.  It  is  therefore  not  remarkable  that  those 
in  charge  of  the  borings  have  differed  so  much  in  their  nomenclature  and  the  thickness 
assigned  to  the  various  strata.  The  section  here  given  is  that  met  with  in  the  first  hole, 
as  obtained  by  Mr.  R.  Gr.  McConnell  of  the  Geological  Survey,  who  visited  Langevin  spe- 

1  See  geological  map  accompanying  Report  C,  Report  of  Progress  Geol.  Survey,  1882-84. 
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cially  iu  December,  1883,  a  short  time  before  the  accident  above  alluded  to  occurred.  The 
t, nu>  employed  are  chiefly  those  of  the  borers'  log,  though  in  a  few  cases,  where  Mr. 
McCounell  was  able  to  ascertain  accurately  the  nature  of  the  material,  it  is  described. 
The  section  is  further  supplemented  by  notes  which  I  was  so  fortunate  as  to  obtain  from 
Mr.  \V.  A.  Simpson,  who  was  foreman  in  charge  of  the  second  boring.  He  was  able  to 
give  me  a  description  of  the  general  colours  of  the  beds  passed  through,  which  affords  an 
important  clue  in  endeavouring  to  correlate  them  with  the  known  Cretaceous  deposits  of 
the  Northwest. 

Taking  all  the  facts  into  consideration,  I  am  inclined  to  think  that  we  have,  first,  88 
feet  of  drift  deposits,  with,  underlying  them,  about  223  feet  of  the  lower  part  of  the  Belly 
River  series,  the  remaining  1,099  feet  consisting  of  the  "  Lower  Dark  shales  "  of  my  Report, 
but  passing  (as  already  .slated)  at  the  bottom  into  beds  probably  lower  than  any  naturally 
exposed  in  the  region,  with  the  possible  exception  of  those  seen  in  the  upturned  strata 
surrounding  the  Sweet  Grass  Hills.  I  am  uncertain  whether  to  regard  the  upper  part  of 
the  "  Lower  Dark  shales  "  as  constituting  a  basal  portion  of  the  Pierre  separated  by  the 
Holly  River  series  from  the  upper  part  of  the  Pierre,  or  as  representing  the  lower  part  of 
the  Niobrara,  and  passing  below  into  the  Beuton.  In  either  case,  the  lower  beds  met  with 
in  the  boring  are  probably  equivalent  to  the  Benton,  and  some  of  those  found  in  the 
last  400  feet  of  the  boring  closely  resemble,  in  several  characters,  beds  seen  south  of  the 
Rorky  Spring  Ridge  in  northern  Montana,  while  the  beds  above  these,  up  to  about  the 
900  feet  level,  compare  closely  with  those  in  the  escarpment  of  the  same  ridge,  though 
they  do  not  include  the  heavy  sandstone  bed  there  met  with.2 

The  wells  at  this  place  did  not  yield  any  sufficient  quantity  of  good  water,  though 
small  Hows  were  met  with  at  several  levels.  They  have,  however,  demonstrated  the  very 
important  fact  that  a  large  supply  of  natural  combustible  gas  exists  in  this  district, 
at  depths  of  900  feet  and  over,  in  the  sandy  layers  of  the  "Lower  Dark  shales."  In 
consequence  of  the  generally  horizontal  position  and  widespread  uniformity  in  character 
of  the  rocks,  it  is  probable  that  a  similar  supply  will  be  met  with  over  a  great  area  of 
this  part  of  the  Northwest,  and  that  it  may  become  in  the  near  future  a  factor  of  economic 
importance.  The  gas  is  doubtless  derived  from  the  decomposition  of  the  organic  matter 
of  the  dark  carbonaceous  shales  occurring  in  the  section.  Mr.  J.  M.  Kgan,  in  a  letter  of 
late  date  (June  11,  1886),  informs  me  that  the  flow  of  gas  from  this  well  has  continued 
since  without  noticeable  decrease. 

It  is  unfortunate,  for  several  reasons,  that  the  boring  at  Langevin  was  not  carried 
still  deeper.  Reasoning  from  analogy  with  other  parts  of  the  Western  Territory,  one 
would  expect  to  meet  with  the  Dakota  sandstones  or  basal  formation  of  the  Cretaceous 
of  the  region  at  no  great  depth  below  that  actually  attained,  and  in  these  it  is  not 
improbable  that  a  good  supply  of  water  might  be  found.  There  is,  also,  probably  on  the 
line  of  the  railway  no  better  place  in  which,  by  penetrating  the  Cretaceous  series,  to 
ascertain  whether  it  is  underlain  by  Devonian  rocks  like  those  of  the  Athabasca  region, 
and  whether  these  maintain  their  petroleum-bearing  character  so  far  south.  The  anticlinal 
structure  already  alluded  to  must,  in  the  absence  of  contrary  evidence,  be  assumed  to 

1  Report  of  ProgreM  Geological  Survey,  1882-84. 

1  See  Report  of  Progress  Geological  Survey,  1882-84,  p.  42  a 
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indicate  that  the  covering  of  Cretaceous  rocks  is  here  thinner  than  in  other  parts  of  the 
region  traversed  by  the  railway  line.  The  purely  scientific  interest  attaching  to  the 
section,  which  a  continuation  of  the  boring  of  the  lowest  beds  of  the  Cretaceous  should 
yield,  has  already  been  adverted  to.  The  section  in  this  well,  as  ascertained  in  the  manner 
above  described,  is  as  follows  : — 


Depth  fron 
Surface. 

FKKT. 

t 

Pescription  of  Beds. 

Thicknes 
of  Bed 
FKKT. 

30   ] 

• 

37 

7 

49 

•  f'lav 

19 

59 

i  n 

68 

Probably  drift 

75 

7 

83 

•   PlavH 

g 

88 

c 

104  1 

16   1 

113 
118 

C 

Soapstone  (grey,  fine-grained  clay)..  .  . 
Lime  rock  (fine  calcareous  sandstone) 

9 

126 

g 

133 

193 

(t(\ 

200 
209 

General  grey  and  pale  tints, 
according  to  Mr.  \V.  A    " 

Lime  rock  (fine  calcareous  sandstone) 

V 

f) 

Probably  lower  part 
of  Belly  River 

Simpson. 

series. 

227 

18 

232 

271 

30 

322 

50 

327  J 

K 

464   1 

117    1 

469 

5 

474 

463 

524 

50 

531 

Beds  generally  shales  of  dark 

7 

537 

to   black  tints. 

6 

541 

4 

548 

7 

558 

10 

593 

35 

Probably  "Lower 

943  . 

951 
1,041 

[Generally   grey    tints.    One 
bed  of  very  black  shale 

Loose  shaly  soapstone  (fine  grey  clay). 
Lime  rock  (fine  calcareous  sandstone) 

350 

8 
90 

Dark    Shales  "  of 
y      Report  1882-84 
passing  down  into 
Benton  (?) 

1,061 

about  30  thick  at  1,000    , 
Fragment  of  a  Baculite 

Sand   and   soapstone,   with   bands   of 

°0 

1,111  < 

from  about  here. 

Sandstone,  with  streaks  of  hard  gravel 

50 
40 

1,151 

5 

1,155 
1,426 

.    Generally  dark  to  black  tints. 

Shales  and    "  lime   rock,"   (probably 
calcareous  limestone)  with  layers 
of  very  dark,  soft  shale  in  second 

271 

• 

TOTAL  

1  426 
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VIII.— BORING  AT  CASSILL'S  (S-ra  SIDING) 


This  station  on  the  Canadian  Pacific  Railway  is  thirty-eight  miles  west  of  Langevin,  at 
an  elevation  of  2,493  feet,  or  only  22  feet  above  Langevin,  and  here,  as  at  that  place,  two 
holes  were  bored.  Mr.  R.  G.  McCounell  obtained  a  section  of  the  first  to  a  depth  of  700 
feet  in  1883.  The  second,  put  down  under  the  superintendence  of  Mr.  W.  E.  Swan,  was 
carried  to  a  depth  of  1,000  feet.  No  specimens  frpm  either  were  examined,  and  as  the 
names  used  lo  denote  the  strata,  as  obtained  from  the  workmen,  are"  very  perplexing,  and, 
moreover,  as  this  sei-tion  agrees  very  poorly  with  that  furnished  by  Mr.  Swan,  I  have 
adopted  the  latter  which  is  as  follows  (the  boring  was  begun  one  foot  below  the  level  of 

the  railway  grade)  :— 

FEET. 

1.  I>»rk  cluy  loam  ' 2 

I!.  Yellow  day 10 

3.  Blue  clay 40 

4.  Blue  shale 110 

">.  Grey  shale 38 

ti.  I>ral>  saiul  rock  .    3 

7.  Blue  shale •••  85 

s.  Brown  shale 6 

'.•.Coal 2 

1  (i.  Grey  shale 134 

11.  Brown  sand  rock 3 

11'.  Blank  shale 257 

lii.  Grey  chain 135 

14.  Brow  n  sand  rock 5 

15-  Blue  shale 85 

1'i.  Grey  wamly  shale 40 

17.  Grey  shale 45 

TOTAI 1,000 

Feeling  that  some  uncertainty  may  attach  to  the  above  section,  I  do  not  propose  to 
disruss  it  iu  detail.  It  may  be  sufficient  to  state  that  the  first  three  beds  are  supposed  to 
represent  the  drift  deposits  with  a  total  thickness  of  52  feet.  Layers  4  to  8  inclusive,  with 
a  thickness  of  142  feet,  appear  to  represent  the  lower  part  of  the  Pierre,  and  correspond 
very  well  with  its  known  character  on  the  adjacent  portion  of  the  Bow  River.  The  coal 
(No.  l»)  stated  to  be  2  feet  in  thickness,  is  given  as  3  feet  in  the  first-mentioned  section  and 
placed  about  50  feet  nearer  the  surface.  It  represents,  with  little  doubt,  the  Grassy  Island 
seam  which,  fourteen  miles  distant  on  the  Bow  River,  is  4  feet  6  inches  in  thickness.  The 
underlying  beds,  with  a  thickness  of  706  feet,  are  supposed  to  represent  the  Belly  River 
series  though  the  great  development  of  "black  shale"  represented  by  No.  12  is  anomalous. 

In  layer  6,  a  small  supply  of  water  was  met  with,  and  in  layer  14  a  rather  copious 
flow  of  combustible  gas,  which  has  since  continued  without  perceptible  diminution. 


IX. — BOEING  AT  GLKICHEN  STATION  (14TH  SIDING). 

This  station  is  fifty-two  miles  west  of  the  last,  at  an  elevation  of  2,926  feet  above  sea- 
level.    It  is  known  to  be  in  the  centre  of  a  large  area  of  Laramie  rocks,  which  has  a 
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general  synclinal  form.  The  section  given  was  obtained  by  Mr.  McConnell  from  the 
record  kept  during  the  work ;  but,  as  no  specimens  were  examined,  the  precise  meaning  of 
some  of  the  terms  employed  is  rather  doubtful.  It  is  as  follows  :— 

FEET. 

1.  Sand  and  clay 8 

2.  Quicksand 20 

3.  Blue  clay,  with  gravel  and  boulders 39 

4.  Black  sand 11 

5.  Blue  clays 22 

6.  Cement  gravel 15 

7.  Soapstone 40 

8.  White  sand  (small  flow  of  water) 5 

9.  Soapstone 94 

10.  Black  sand 7 

11.  Loose  Soapstone 74 

12.  White  lime 3 

13.  Black  shale. 40 

14.  Putty  rock 12 

15.  Lime  rock  and  loose  shale 10 

16.  Soapstone  . . . , 35 

1 7.  Sand  rock , <j 

18.  Black  shale 20 

19.  Gravel  Soapstone  (with  sand  and  water) 38 

TOTAL 502 

Layers  1  to  5  inclusive  evidently  belong  to  the  drift  deposits,  and  include  a  consider- 
able thickness  of  boulder-clay.  No.  6  is  probably  referable  to  the  widespread  pre-glacial 
gravel  deposit,  which  is  fully  described  in  the  report  already  several  times  referred  to 
(Report  of  Progress  Geological  Survey,  1882-84). 
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VIII. — Illustrations  of  the  Fossil  Fishes  of  the  Devonian  Rocks  of  Canada.     Part  I. 


By  J.  F.  "WHITEAVES. 

(Read  May  27,  and  revised  July  26, 1886.) 

Descriptions  of  species  from  the  Upper  Devonian  Rocks  at  Scaumenac  Bay,  P.  Q. 

PTERICHTHYS  (BOTHRIOLEPIS)  CANADENSIS,  Whiteaves. 

Pterichthys  (Bothriolepis}   Canadensis,  Whiteaves,   1880.     American  Journal  of  Science  and 

Arts*  Third  Series,  Vol.  XX.  p.  132.     Reprinted  in  the  Canadian 
Naturalist,  New  Series,  Vol.  X.  p.  23. 

Bothriolepis  Canadensis  (Whiteaves),  Cope,   1885.     American  Naturalist,  Vol.  XIX.  p.  290, 

with  woodcut. 

Cranial  and  dorsal  shields  very  slightly  elevated  ;  cranial  shield  moderately  arched, 
most  prominent  immediately  behind  the  superior  opening  (the  orbital  opening  of  Pander), 
where  it  rises  into  a  low,  rounded  prominence,  or  broad  and  obtuse  ridge,  which  is  con- 
tinued with  more  distinctness  and  acuteuess,  but  at  a  slightly  lower  elevation,  along  the 
median  line  of  the  dorsal  shield. 

Outline  of  the  united  cranial  and  dorsal  shields  broadly  elliptical  as  seen  from  above, 
their  total  length  as  compared  with  the  maximum  breadth  being  about  as  five  to  three. 

Cranial  shield  somewhat  semicircular  in  contour,  but  much  broader  than  long. 
The  shape  and  relative  position  of  the  various  plates  of  which  it  and  the  body  shield  and 
dorsal  side  of  the  pectorals  are  composed,  are  illustrated  by  an  outline  diagram  on  Plate 
VI  (Fig.  1)  which  represents  the  whole  of  the  upper  surface  of  the  species,  as  far  as 
known,  of  the  natural  size  and  as  viewed  from  above,  with  the  numbers  on  the  plates 
corresponding  as  far  as  practicable  to  those  in  Pander's  original  restoration  of"  Pterichthys  " 
under  the  name  Aslerolepis.1  Exclusive  of  the  two  side  plates  (A  and  B)  on  each  of 
its  strongly  decurved  lateral  margins  and  of  those  included  in  the  superior  or  orbital 
opening  (Nos.  6  and  6a),  the  number  of  plates  in  the  cranial  shield  appears  to  be  sixteen. 
Of  these,  the  premedian  (No.  4),  postmedian  -(No.  8),  nuchal  (No.  10),  prelaterals  (No.  5), 
marginals  (No.  3),  and  postmarginals  (No.  7),  to  use  Prof.  Owen's  terminology,  for  the  sake 
of  simplicity,  are  essentially  similar  to  the  corresponding  plates  in  Pander's  well  known 
restoration  of  Pterichthys. 

On  the  front  margin  of  the  cranial  shield,  however,  three  narrow  and  transversely 
elongated  plates  (Nos.  2  and  2a)  take  the  place  oi  the  single  "  front  terminal  or  rostral  " 

1  In  Plate  vi.  fig.  1  of  the  monograph  entitled  "  Ueber  die  Placodermen  des  Devonischen  Systems,"  published 
at  St.  Petersburg  in  1857,  in  which  the  lateral  plates  of  the  cranial,  dorsal  and  ventral  shields  are  numbered  on  one 
side  only. 


1O2  WHITRAVES  ON  FOSSIL  FISHES  FROM 

plate,  shewn  in  Pander's  restoration,  which  is  copied  in  Prof.  Owen's  "  Palaeontology ." 
On  each  side,  too,  between  the  postlateral  (No.  9)  and  the  marginal  (No.  7,  the  "os  augu- 
lare  "  of  Pander)  a  small  and  longitudinally  narrow  plate  (No.  9a)  seems  to  be  intercalated, 
though  this  may  possibly  be  part  of  the  postlateral. 

Superior  or  "  orbital "  opening  situated  nearly  in  the  centre  of  the  cranial  shield, 
transversely  elongated,  about  twice  as  broad  as  long,  rounded  and  a  little  expanded  at 
both  ends  and  eoucavely  and  shallowly  constricted  in  the  middle,  both  above  and  below. 
In  the  centre  of  this  opening,  but  on  a  lower  level  than  that  of  the  plates  which  surround 
it,  there  is  a  plate  (No  6)  which  is  evidently  homologous  with  the  "  median  "  plate  of 
Owen  and  the  "  os  dubium  "  of  Pander.  It  is  somewhat  quadrangular  in  outline,  broader 
than  long  and  broadest  behind ;  its  front  and  side  margins  are  concavely  emarginate  and 
its  posterior  angles  appear  to  be  produced  into  narrow  and  pointed  processes  which 
rurve  outward.  But  the  space,  on  each  side  of  this  median  plate  is  nearly  filled  up  by 
what  appears  to  be  a  small,  broadly  oval  plate  (No.  6a),  whose  larger  axis  is  nearly  at  a 
'right  ansle  to  that  of  the  whole  "orbital  "  opening.  Between  the  median  plate  (No  6) 
and  th<-  preinedian  (No.  4),  there  is  a  small  and  transversely  elongated  plate  (No.  6i)  of 
the  shape  indicated  in  the  diagram.  A  specimen,  in  which  the  front  of  the  head  happens 
to  be  broken  oil'  in  a  line  with  the  upper  margin  of  the  "  orbital "  opening,  shews  that  the 
central  portion  ol'  the  front  of  the  little  plate,  fib  (of  which  an  enlarged  outline  is  given 
on  the  right  hand  side  of  the  diagram  of  the  upper  surface  in  Plate  VI),  is"  continued 
downward,  at  nearly  a  right  angle,  as  a  narrow  linear  process  (df  less  than  a  millimetre 
in  breadth  and  about  four  mm.  in  length  ;  after  which  it  widens,  at  a  right  angle  to  the 
longer  axis  of  the  body,  into  a  small  and  narrowly  pentangular  expansion  about  two  mm. 
broad  and  three  in  lenyth,  which  reaches  nearly  as  far  as  the  inner  surface  of  the  anterior 
ventral  plates,  though  these  are  very  much  crushed  upwards.  The  deflected  portion  of 
this  little  plate  (d)  is  somewhat  similar  to  part  of  the  hyoid  apparatus  of  Clarias  as  figured 
by  Prof  Huxley,1  but  its  outer  surface  appears  to  be  enamelled  and  sculptured  like  that 
of  the  dermal  plates  of  the  head  and  trunk,  which  would  hardly  be  the  case  if  the  bones 
of  which  it  is  composed  were  exclusively  internal. 

On  each  of  the  abruptly  deflected  lateral  margins  of  the  cranium,  outside  of  the 
postuiarginals  (No.  7),  the  marginals  (No.  3),  and  the  laterafcterminals  (No.  2a),  and  in  a  line 
with  the  shoulders  of  the  pectorals,  there  are  two  side  plates,  one  in  front  of  the  other 
the  anterior  of  whi<-h  (A)  is  very  small,  and  the  posterior  (B)  comparatively  large,  though 
rather  narrow.  The  smaller  one  (A)  is  distinctly  articulated  to  plate  2a  as  well  as  to 
plate  B,  while  the  larger  one  (B)  is  as  distinctly  articulated  to  plates  8  and  1  of  the 
cranial  shield  and  to  the  upturned  and  recurved  edge  of  the  ventrolateral  (No.  19),  as  well 
as  to  plate  A.  The  small  and  more  darkly  shaded  area  marked  C,  at  the  cuter  and  poster- 
ior angle  of  side-plate  B,  on  each  of  the  lateral  margins,  in  each  case  represents  that 
portion  of  the  ventrolateral  which  is  bent  up  from  below. 

The  posterior  margin  of  the  cranial  shield  is  reflected  inward  in  such  a  way  as  to 
form  an  articulating  surface  of  attachment  to  the  dorsal  body  shield.  The  exact  contour 
and  other  details  of  this  articulating  surface,  which  is  exposed  only  in  a  rear  view  of  a 
single  specimen  of  a  detached  cranial  shield,  are  represented  by  Fig.  8  of  Plate  VI. 

1  Memoirs  of  the  Geological  Survey  of  the  United  Kingdom.    Figures  and  Inscriptions  illustrative  of  British 
Organic  Remain*.    Decade  z.  p.  35.  fig.  21. 
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The  mediaii  angulatiou  of  the  dorsal  body  shield  is  usually  most  pronounced  at  or  a 
little  in  advance  of  the  middle  of  the  dorsomedian  plate  (No.  12),  and,  in  some  specimens, 
in  the  posterior  part  of  the  post-dorsomediau  (No.  14).  The  shield  itself  is  composed  of 
six  large  plates,  as  represented  in  the  diagram.  The  dorsomediau  (No.  12)  is  hexagonal 
in  outline,  and  its  length  and  breadth  are  about  equal.  The  sutures  of  the  two  anterior 
sides  of  this  plate  seem  to  be  invariably  symmetrical,  but  those  of  its  posterior  sides  are 
frequently  not.  On  its  posterior  margin,  the  post-dorsomedian  plate  (No  14)  is  obtusely 
pointed  in  the  centre  and  truncated  somewhat  obliquely  at  each  side. 

The  ventral  body  shield  is  nearly  flat,  but  is  bent  upward  and  outward  at  an  obtuse 
angle  at  the  sides,  immediately  behind  and  in  a  line  with  the  insertion  of  the  pectoral 
spines.  The  plates  of  which  the  ventral  surface  is  composed  are  represented  in  outline 
in  the  principal  figure  (Fig.  1)  of  Plate  VII,  and  they  are  also  numbered  to  correspond 
with  the  numbers  in  Pander's  original  restoration  of  the  under  surface  of  Pterichthys. 
The  principal  plates  of  the  ventral  shield,  to  quote  the  words  of  Hugh  Miller,  which 
are  strictly  applicable  to  the  Canadian  species,  "are  divided  by  two  lines  of  suture, 
which  run,  the  one  longitudinally  down  the  centre  of  the  body,  tht:  other  transversely, 
also  through  the  centre  ;  arid  they  would  cut  one  another  at  right  angles,  were  there  not 
a  lozenge-shaped  plate"  (No.  16)  "inserted  at  the  point  where  thoy  would  otherwise 
meet." '  At  the  posterior  end  of  the  ventral  shield,  the  outer  margins  of  the  post-ventrolat- 
erals  (No.  21)  are  obliquely  and  concavely  emarginate,  while  their  central  portions 
together  form  a  ratner  narrowly  rounded  lobe  which  projects  beyond  the  terminal  end 
of  the  post-dorsomedian  (No.  14)  of  the  dorsal  body  shield.  The  tail  opening  is  not  much 
narrower  than  the  maximum  breadth  of  the  united  dorsal  and  ventral  body  shields ;  its 
outline  is  transversely  and  narrowly  elliptical,  but  with  the  ends  faintly  angulated  in  the 
middle.  The  breadth  of  the  tail-opening  is  rather  more  than  twice  its  length  along  the 
median  line.  At  the  anterior  termination  of  the  median  suture,  a  small  supplementary 
plate  (No.  I1?),  which  corresponds  to  the  "  os  semilunare  "  of  Pander,  is  intercalated  between 
the  front  inner  margins  of  the  two  ventrolaterals  (Nos.  10).  This  little  plate,  which  is 
inversely  triangular,  and  rather  broader  than  long,  with  its  front  margin  straight,  is  entire 
and  not  divided  longitudinally  down  the  middle  by  a  suture,  as  one  might  be  led  to  infer 
from  Pander's  figures.  The  six  plates  of  the  ventral  surface  which  have  been  described  so 
far  are  nearly  always  well  preserved  and  clearly  defined;  but,  in  advance  of  these,  there 
seem  to  be  three  others  which  are  very  rarely  preserved  at  all,  and  whose  oxitlines  are 
very  difficult  to  trace.  Immediately  in  front  of  the  central  accessory  plate  (No.  1*7),  there 
is  a  small  and  very  thin  plate  (No.  18)  in  the  median  line.  It  appears  to  have  been 
somewhat  semicircular  in  outline,  though  its  margins  are  imperfect  in  the  only  specimen 
in  which  it  can  be  seen,  and  it  is  distinctly  strengthened  in  the  middle  by  a  prominent 
ridge  which  widens  and  becomes  more  prominent  anteriorly.  Judging  by  analogies  with 
the  Asterolepis  of  Hugh  Miller  (but  not  of  Pander)  this  may  have  been  the  hyoid  plate. 
On  the  under  surface  of  the  front  margin  of  the  head,  there  are  two  terminal  lateral 
plates  (No.  15)  which,  no  doubt,  correspond  to  the  plates  which  Pander  calls  the  "  lower 
maxillae."  The  outer  portions  of  these  plates  are  bounded  by  the  inner  surface  of  the 
anterior  cranial  plates,  and  their  inner  margins,  which  meet  above,  diverge  obliquely  and 

1  The  Old  Red  Sandstone,  Edinburgh,  1861,  7th  ed.,  p.  74. 
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convexly  outward  and  backward  in  such  a  way  as  to  leave  a  broadly  triangular  opening 
with  concave  sides,  though  the  posterior  and  larger  part  of  the  opening  and  a  very  small 
portions  of  the  plates  themselves  are  apparently  overlapped  by  the  supposed  hyoid  plate 
(No.  18),  as  represented  in  the  diagram  on  Plate  VII.  The  posterior  edge  of  each  of 
these  plates  (No.  15)  is  smooth  and  rather  broad,  but  the  larger  and  anterior  portion  is 
sculptured  like  the  rest  of  the  dermal  plates. 

The  pectoral  spines  extend  a  little  beyond  the  centre  of  the  posterior  margin  of  the 
dorsal  shield,  but  not  beyond  that  of  the  ventral.  They  are  thin  and  flattened  vertically, 
so  that  the  outline  of  a  transverse  section  of  one  of  them  above  the  middle  would  be  very 
narrowly  wedge-shaped,  with  the  thickest  end  of  the  wedge  inward.  They  are  divided 
nearly  transversely,  below  the  middle,  into  two  segments  of  very  unequal  size,  by  a  ball 
and  socket  joint,  the  ball  being  in  the  anterior,  and  the  socket  in  the  posterior  or  terminal 
segment.  The  anterior  end  of  each  pectoral  is  also  furnished  with  a  ball  and  socket  joint, 
there  being  a  strongly  inflected  or  excavated  cavity  in  the  ventrolateral  plate  (No.  19)  of 
the  ventral  shield,  to  which  the  anterior  end  of  the  spine,  which  terminates  in  a  rounded 
protuberance,  is  articulated  The  anterior  segment,  which  is  much  broader  and  longer 
than  the  posterior,  is  of  nearly  equal  breadth  throughout,  but  the  posterior  segment  is  much 
more  slender  and  narrows  somewhat  rapidly  to  an  acute  point.  The  outer  edge  of  the 
whole  of  the  pectorals  bears  two  or  more  rows  of  close-set,  short  and  conical,  hollow  spines, 
and  there  is  a  similar  but  apparently  single  row  of  spines,  on  their  inner  edges  also.  Both 
segments  of  the  pectorals  are  divided  into  numerous  plates,  of  the%hapes  and  numbers 
indicated  in  the  diagrams  on  Plates  VI  and  VII,  the  plates  of  the  anterior  segment  being 
large  and  comparatively  few  in  number,  while  those  of  the  posterior  are  smaller  and 
much  more  numerous. 

The  whole  of  the  outer  surface  of  the  cranial,  dorsals  and  ventral  shields,  and  that  of 
the  pectorals,  is  sculptured  in  a  very  complicated  way  that  is  difficult  to  describe,  but  of 
which  Plates  VIII  and  IX,  which  are  taken  from  photographs,  give  a  very  good  idea. 
This  ornamentation  consists  essentially  of  closely  aggregated  and  minute  shallow  pits, 
surrounded,  or  partially  surrounded,  by  raised  ridges,  composed  of  confluent  tubercles,  or 
by  rows  of  tubercles  which  bend,  curve,  or  divide  in  almost  every  direction,  and  anastomose 
with  or  cross  each  other  in  such  a  way  as  to  form  a  very  irregular  and  minute  areolation, 
or  more  or  less  incomplete  network.  Each  of  these  little  pits  (which  Agassiz  has  compared 
to  the  marks  that  might  be  made  by  pressing  the  head  of  a  round-headed  pin  lightly  into 
fresh  plaster)  is  perforated  by  from  one  to  three  minute,  vertical  and  circular  canals,  which 
pass  through  the  entire  thickness  of  the  test,  and  which  are  easily  seen  by  the  aid  of  an 
ordinary  simple  lens. 

In  some  large  and  presumably  adult  if  not  aged  individuals,  in  addition  to  the  sutural 
lines  and  the  ordinary  areolation,  a  widely  divaricating  impressed  line  runs  forward  and 
outward  from  the  centre  of  the  posterior  margin  of  the  cranial  shield  to  a  point  on  each 
side  of  the  head,  a  little  in  advance  of  the  orbital  opening.  A  similar,  but  rather  longer, 
divaricating  impressed  line,  also  runs  outward  and  backward  from  the  centre  of  the 
dorsomedian  plate  to  the  upper  and  outer  limits  of  the  tail  opening. 

In  a  cast  of  the  interior  of  the  head  and  body  shields  of  a  single  specimen,  there  are 
obscure  indications  of  a  pair  of  flattened,  sigmoid,  and  outwardly  directed  processes  on  the 
anterior  margin  of  the  cranial  shield,  which  the  writer  once  thought  might  be  analagous  to 
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the  labial  appendages  indicated  by  dotted  lines  on  Agassiz's  ideal  restoration  of  the  genus 
Plerichthys,  011  Plate  VI.  Fig.  1,  of  the  Atlas  to  the  "  Monographic  des  Poissons  du  Vieux 
Grres  Rouge."  This  explanation  of  these  appearances,  however,  seems  to  be  no  longer 
tenable,  and  it  is,  perhaps,  more  likely  that  these  supposed  labial  appendages  are  merely 
worn  and  badly  preserved  casts  of  the  lateral  terminal  plates.  On  each  side  of  the  orbital 
opening,  also,  in  two  or  three  similar  casts  of  the  same  species,  there  is  a  slightly  prominent 
but  flattened  conical  elevation  or  protuberance,  which  diverges  obliquely  forward  and 
outward.  These,  the  writer  was  at  one  time  disposed  to  consider,  might  represent  a  pair 
of  dermal  processes  on  the  outside  of  the  cranial  shield,  but  a  more  attentive  study  has  led 
to  the  conclusion  that  they  are  merely  depressions  of  corresponding  shape  on  the  interior 
of  the  test,  which  leave  little  or  no  traces  on  its  exterior. 

No  vestiges  of  the  tail  or  of  any  of  the  fins,  other  than  the  two  pectoral  spines,  have 
yet  been  detected,  and  no  traces  of  any  true  bony  jaw  have  yet  been  recognized.  Professor 
E.  D.  Cope,  who  has  examined  numerous  specimens  of  this  species,  distinctly  states  that 
it  has  no  lower  jaw,  and  the  writer  is  of  the  same  opinion. 

An  average  and  apparently  adult  example  is  of  the  following  dimensions :  length 
of  the  united  cranial  and  dorsal  shields  along  the  median  line,  about  six  inches; 
maximum  breadth  of  the  same,  three  inches  and  three  quarters  ;  length  of  pectoral  spine.s, 
not  quite  five  inches.  A  detached  pectoral  spine,  however,  has  been  collected,  which 
is  six  inches  and  three-quarters  long,  and  more  or  less  isolated  plates  show  that  the 
species  may  have  occasionally  attained  to  slightly  larger  size  than  that  indicated  by  this 
pectoral. 

A  single  mould  or  impression  of  the  ventral  surface  of  a  specimen  of  this  species, 
with  one  of  the  pectoral  spines  in  place,  was  discovered  by  Mr.  R.  W.  Ells  (of  the  Geo- 
logical Survey  of  Canada)  in  the  summer  of  1879.  The  much  better  specimens  upon  which 
the  description  in  the  "  American  Journal  of  Science  and  Arts,"  was  based,  were  collected 
by  Messrs.  Ells  and  T.  C.  Weston,  in  the  months  of  June  and  July  of  the  following  year. 
Since  then,  including  fragments,  which  are  very  instructive,  between  two  and  three 
hundred  examples  of  the  same  species  were  collected  by  Mr.  A.  H.  Foord,  which,  with 
those  already  in  the  Survey  collection,  have  formed  the  material  from  which  the  present 
description  was  made. 

To  quote  the  words  of  Prof.  Owen  : — "  The  fossil  remains  of  the  singular  fishes  of  the 
extinct  order  Placoganoidei  were  first  discovered  about  1813,  in  formations  of  the  '  old  red  ' 
or  Devonian  age  in  Russia,  and  are  preserved  in  museums  at  St.  Petersburg  and  Dorpat. 
The  relations  of  these  specimens  to  the  class  of  fishes  was  first  announced  by  Professor 
Asmuss,"  in  1840,  "  and,  shortly  after,  the  generic  names  Aslerolepis  and  Bothriolepis  were 
invented  by  Professor  Eichwald  to  express  certain  modifications  of  the  external  surface  of 
portions  of  the  ganoid  plates,  subsequently  recognized  as  constituting  the  buckler  of  the 
fore-part  of  these  extinct  fishes.  In  September,  1840,  Hugh  Miller  submitted  to  the  Geo- 
logical section  of  the  British  Association  at  Glasgow  the  first  discovered  specimens  which 
afforded  a  recognizable  idea  of  the  form  of  one  of  these  '  old  red '  fishes,  and  for  this  form 
Professor  Agassiz  assigned  the"  generic  name  Pterichthys  (pteron,  a  wing,  ichthus,  a  fish). 
Although,  therefore,  the  term  Asterolepis  had  been  attached  to  a  fragment  of  the  cuirass  of 
this  fish  a  few  months  previously,  yet,  as  no  recognizable  generic  characters  were  associated 
with  such  name,  and  as  Asterolepis  has  been  applied  also  to  other  genera — e.  g.,  Homostius 

Sec.  IV.,  1886.    14. 
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and  Heterostius  of  Asmuss — the  example  of  British  palaeontologists  will  be  followed,  iii 
retaining  the  name  PtericlUhys." 

In  1857  Dr.  Pander  published  an  able  and  elaborate  illustrated  monograph  on  the 
Placoderms,  to  which  reference  has  already  been  made,  and  his  restorations  of  the  dorsal 
and  ventral  aspects  of  "  Pterichthys,"  as  it  is  now  generally  called,  have  since  been  copied 
in  several  manuals  of  geology  and  palaeontology.  In  this  monograph  Dr.  Pander  main- 
tains that  Pterichthys  (Agassiz)  and  Bothriolepis  (Eichwald)  are  both  synonyms  of  Asterolepis 
(Eichwald).  As  far  as  the  names  Asterolepis  and  Pterichthys  are  concerned,  the  latter  has 
been  very  generally  adopted  by  palaeontologists,  for  the  reasons  already  stated  in  Prof. 
Owen's  words.  It  is  still  open  to  question,  however,  whether  the  genus  Bolhriolepis 
is  or  is  not  a  valid  one,  and  sufficiently  distinct  from  Pterichthys.  If  it  is  a  valid  genus, 
which  there  are  good  reasons  for  supposing  it  to  be,  then  it  has  not  yet  been  properly 
defined.  The  Canadian  species,  now  under  consideration,  certainly  has  the  pitted 
sculpture  of  Bothriolepis  (as  pointed  out  by  the  writer  in  1880),  and,  if  Pander's  restora- 
tion of  Pterichthys  be  correct,  then  Bothriolepis  would  seem  to  differ  from  it  in  several 
particulars,  but  more  especially  in  the  structure  of  the  mouth  organs.  Thus,  Pander 
represents  Pterichthys  as  having  a  lower  jaw,  beneath  which  there  are  maxillary  plates 
which  are  separated  from  the  cranial  shield  by  a  deep  cleft.  No  indications  of  a  true 
lower  jaw  have  yet  been  detected  in  the  Canadian  species,  and  the  only  plates  (A  and  B) 
in  it  which  might  be  supposed  to  represent  the  inferior  maxillrc  of  Pterichthys  are  not 
separated  from  the  cranial  shield  by  a  deep  cleft,  but,  on  the  contrary,  are  firmly  articu- 
lated to  it.  Moreover,  the  two  small  oval  plates  (No.  6  a)  on  each  side  of  the  median 
plate  (No.  (!)  in  the  orbital  cavity  (whatever  may  have  been  their  function)  and  the 
singularly  deflected  little  plate  (No.  6  b)  between  the  median  (No.  6)  and  the  premedian 
(No.  4),  in  the  Canadian  species,  are  not  represented  at  all  in  any  of  Pander's  restorations 
of  Pterichthys,  though  they  may  not  have  been  preserved  in  any  of  the  specimens  to 
which  he  had  access. 

Again,  the  tails  of  Scotch  examples  of  Pterichthys  are  distinctly  stated  to  be  covered 
with  small  ganoid  scales ;  but  not  a  trace  of  any  such  scales  has  yet  been  discovered  in 
the  many  specimens  that  have  been  collected  of  the  present  species.  Prof.  Huxley  has 
suggested  that  Pterichthys  may  have  been  a  teleosteaii  fish  allied  to  the  Siluroids ;  but  if 
that  were  the  case,  we  should  expect  to  find  some  remains  of  its  vertebral  column  or  of 
other  parts  of  its  endoskeleton. 

It  seems,  therefore,  highly  probable  that  Bothriolepis  will  prove  to  be  distinct  from 
Pterichthys  proper,  and,  if  so,  then  the  Canadian  species  will  have  to  be  referred  to  the 
former  of  these  two  genera. 

The  Pterichthys  (or  Bothriolepis)  of  Scaumenac  Bay  is  so  closely  allied  to  the  Bothrio- 
lepis ornata  of  Eichwald,  that  it  is  by  no  means  certain  whether  the  two  are  specifically 
distinct  or  not.  Apart  from  its  peculiar  sculpture,  the  specific  characters  of  B.  ornata  are 
very  imperfectly  ascertained,  the  species  having  been  founded  exclusively  on  a  few  large 
isolated  plates  which  have  been  collected  from  the  Devonian  rocks  of  Russia  and 
Scotland.  Until  more  perfect  examples  of  B.  ornata  shall  have  been  described  and  figured, 
it  will  be  impossible  to  institute  an  accurate  comparison  between  its  specific  characters 

1  Paleontology,  2nd  ed.,  Edinbuigh,  1801.Jp.  140. 
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and  those  of  the  nearly  related  Canadian  form.  The  European  species  seems,  however,  to 
have  attained  to  a  much  larger  size  than  the  Canadian,  for  Agassiz  says  that  some  of  the 
plates  of  B.  ornata  are  as  much  as  six  inches  in  length,  whereas  the  largest  of  the 
P.  Canadensis  yet  found  are  little  more  than  three  inches  and  a  quarter  in  their  maximum 
diameter. 

ACANTHODES  MlTCHELLI  ?     Egerton. 

Acunthodes  Mitchelli,  Egerton,  1860.  Memoirs  of  the  Geological  Survey  of  the  United 
Kingdom.  Figures  and  Descriptions  of  British  Organic  Remains, 
Decade  X.  p.  57,  Kate  VI.  Figs.  1  and  2. 

Maximum  length  about  an  inch  and  three-quarters  ;  outline  subftisiform,  but  much 
deeper  on  the  ventral  than  on  the  dorsal  aspect,  the  back  being  apparently  almost  straight. 
The  deepest  part  of  the  body  is  midway  between  the  pectoral  and  ventral  fins,  where  the 
largest  specimen  (which,  however,  seems  to  be  abnormally  compressed  and  spread  out  in 
the  ventral  region)  measures  five  lines.  Head  about  one-fifth  of  the  entire  length  of  the 
body,  including  the  caudal  hu.  Lateral  line  distinct.  Scales  minute,  rhomboidal,  imbri- 
cating and  smooth  when  examined  with  a  lens.  Fin  spines  very  lightly  recurved,  with 
two  deep,  longitudinal  grooves,  the  anal  being  placed  slightly  in  advance  of  the  single 
dorsal. 

Twelve  specimens  of  this  little  fish  were  collected  by  Mr.  A.  H.  Foord  in  1881,  the 
smallest  of  which  is  half  an  inch  in  length  and  the  largest  an  inch  tind  three-quarters. 
These  seem  to  agree  with  Sir  Philip  Egerton's  description  and  figures  of  A.  Mitchell i  in  so 
many  particulars  that  they  are  here  referred  to  that  species,  though  not  without  much 
doubt.  In  the  figures  which  accompany  the  original  description  of  A.  Mitcliel/i,  the  outer 
surface  of  the  scales  is  indeed  represented  as  densely  grauulose  or  minutely  tuberculated, 
but  Mr.  J.  Powrie  asserts  that  this  representation  is  erroneous,  and  that  "  better  speci- 
mens prove  them  to  have  been  perfectly  smooth."  The  largest  specimen  collected  by 
Mr.  Foord  is  about  one-third  less  in  its  greatest  length  than  the  types  of  A.  Mitchelli, 
though  this  slight  difference  in  size  alone  can  scarcely  be  considered  as  affording  a  means 
of  specific  distinction.  Still,  the  Canadian  specimens  may  prove  to  be  quite  distinct  from 
A.  Mitchelli,  and  in  that  case,  the  writer  would  venture  to  suggest  for  them  the  name 
A.  qffinis. 

ACANTHODES  CONCINNTJS,  N.  Sp. 
(Plate  X.  Figs.  1  and  la.) 

Length  of  the  largest  specimen  collected  about  six  inches,  greatest  height  of  the  same 
about  one  inch ;  outline  narrowly  fusiform  (though  all  the  specimens  are  so  much  crushed 
and  distorted  that  the  exact  shape  is  somewhat  uncertain),  head  about  one-sixth  the  total 
length.  Fin  spines  ornamented  with  about  four  longitudinal  grooves,  rather  short  and 
slender  in  proportion  to  the  size  of  the  body ;  anal  spine  situated  below  and  slightly  in 
advance  of  the  dorsal ;  pectoral  spines  stout,  longer  than  any  of  the  rest ;  ventral  spines 
small.  Scales  rhomboidal,  scarcely  imbricating,  and  so  minute  as  to  be  quite  invisible  to 
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the  naked  eye.  When  viewed  under  the  microscope,  they  are  seen  to  be  marked  with 
from  seven  to  eight  acute  and  for  the  most  part  simple,  longitudinal  striae,  which,  how- 
ever, occasionally  bifurcate.  In  some  specimens,  the  striae  upon  the  scales  seem  to  be 
nearly  parallel,  but  in  others  they  radiate  from  the  posterior  angle  of  the  scale.  Tail 
distinctly  hetorocercal,  the  upper  lobe  projecting  considerably  beyond  the  lower. 

About  a  dozen  specimens  of  this  species  and  a  few  fragments  were  collected  by  Mr. 
Foord  in  1881.  Those  are  all  very  much  distorted,  as  so  often  happens  to  Acanthodiaus, 
and  the  lin  spines  are  in  no  case  all  presejved  in  their  normal  position,  so  that  it  is  quite 
impossible  to  be  sure  whether  there  was  originally  one  dorsal  fin  or  two.  In  the  most 
perfect  examples  there  seems  to  be  only  six  fin  spines,  and  if  there  were  two  dorsals  there 
ought  to  be  seven.  The  scales  are  often  very  well  preserved,  but  the  head  is  nearly 
always  broken  off.  The  species  appears  to  dilfer  from  A.  Mitchelfi,  and  from  all  the  other 
Scotch  or  European  forms  of  the  genus,  by  its  much  greater  size  and  by  the  peculiar 
sculpture  of  its  scales.  It  was  at  one  time  supposed  by  the  writer  to  be  a  Diplacanthus 
allied  to  th«'  D.  htHgisjiinosus  of  Agassi/,  whose  scales  are  similarly  sculptured,  but  it  appears 
to  have  hud  only  one  dorsal  lin. 

PHANEROPLEURON  CURTUM,  Wliiteaves. 
Plate  X.  Figs.  2,  2a,  b,  c,  d.  e. 

Phaneropleuron  curium,  AVhiteaves,  1880.  Canadian  Naturalist  and  Geologist,  New  Series, 
Vol.  X.  p.  2!». 

Maximum  length  about  iifteen  inches;  greatest  height  or  depth  of  the  same  specimen, 
six  inches  and  a  half.  All  the  specimens  known  to  the  writer,  however,  are  crushed  quite 
flat  laterally,  and  this,  of  course,  makes  the  proportionate  height  or  depth  look  greater  than 
it  originally  was.  General  outline,  exclusive  of  the  fin  rays,  varying  in  different  indivi- 
duals from  rather  broadly  ovate  to  fusiform,  but  at  the  tail  end  the  body  always  narrowed 
to  a  slender  and  acute  point.  Head  rather  small  in  proportion  to  the  size  of  the  body, 
aWit  one-fourth  or  one-filth  the  entire  length.  Cranial  plates  not  very  thick,  polygonal 
and  more  or  less  elongated  longitudinally  ;  very  similar  in  outline  to  those  of  Dipterus, 
as  figured  by  Hugh  Miller  in  the  "Footprints  of  the  Creator."  '  Outer  surface  of  the 
cranial  plates  apparently  smooth  to  the  naked  eye,  though  when  examined  with  a  lens,  it 
seems  to  be  minutely  pitted  and  irregularly  grooved ;  inner  surface  of,  at  least,  some  of  the 
cranial  plates  marked  with  radiating  grooves  and  ridges,  which  are  plainly  visible  to  the 
naked  eye.  Scales  thin,  cycloid,  imbricating,  their  exposed  surfaces  concentrically  striated 
and  marked  also  with  exceedingly  minute  radiating  lines,  which  latter  are  only  visible 
under  a  somewhat  powerful  lens.  In  a  single  specimen  of  a  small  fragment  of  the  body, 
the  lateral  line  is  very  distinctly  shown. 

Dorsal  fin  apparently  single,  very  long  and  large,  commencing  anteriorly  in  a  line 
with  the  posterior  termination  of  the  head,  but  little  raised  as  far  as  the  midlength,  after 
which  it  suddeuly  becomes  strongly  elevated  and  continues  so  for  the  rest  of  its  length, 
and  is  finally  confluent  with  the  upper  lobe  of  the  caudal.  Height  of  the  posterior  por- 

1  3rd  ed.,  London,  I860,  p.  61. 
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tion  of  the  dorsal  not  much  less  than  the  length  of  the  head.  In  one  specimen  there  are 
indications  of  what  looks  like  a  short  break  or  separation  between  the  anterior  and  poste- 
rior portions  of  the  dorsal  (or  between  the  two  dorsals,  if  there  were  two,  which  is 
scarcely  probable)  but  this  break  may  be  owing  to  an  accidental  and  abnormal  fracture 
of  the  fin  rays  at  this  point,  for  in  other  specimens  the  two  portions  appear  to  be 
continuous.  Anal  and  caudal  fins  both  extending  as  far  outward  from  the  body  as  the 
posterior  half  of  the  dorsal  does  (a'ssuming  that  there  was  but  one  dorsal),  and  separated 
at  their  bases  by  a  very  narrow  interval.  Anal  fin  narrow  and  elongated,  ventrals  acutely 
lobate  and  separated  from  the  anal  by  a  space  considerably  wider  than  that  which  inter- 
venes between  the  anal  and  caudal.  Pectorals  broader  and  longer  than  the  ventrals,  the 
former  consisting  of  a  long  and  acutely  pointed  scaly  lobe,  with  the  fin  rays  fringing  it 
up  to  the  base. 

Both  the  upper  and  under  jaw  are  armed  with  smooth,  conical  and  somewhat  com- 
pressed teeth.  The  dental  plates  of  the  palate  are  each  furnished  with  rows  of  erect, 
conical  teeth,  which  seem  to  be  arranged  in  the  form  of  a  rectangular  patch  or  quadrature 
of  a  circle,  very  much  as  they  are  represented  to  be  in  Dipterus.  As  in  the  typical  and 
previously  only  known  species  of  the  genus  (the  P.  Andersoni  of  Huxley),  the  "  uotochord 
was  persistent  throughout  the  entire  length  of  the  vertebral  column,  while  the  superior 
and  inferior  arches  were  well  developed  and  thoroughly  ossified."  The  ribs  are  long, 
slender  and  well  developed,  and,  like  those  of  P.  Andersoni,  "  stare  through  the  integu- 
mentary scales  of  the  fish  "  in  the  conspicuous  way  which  suggested  the  generic  name. 
The  neural  spines  are  elongated  and  slender,  narrow  in  the  middle  and  moderately 
expanded  at  each  end.  The  interspinous  bones,  which  support  the  fin  rays  of  the  dorsal 
surface  are  shaped  very  much  like  the  neural  spines  to  which  they  are  adapted,  but  are 
a  little  shorter  and  straighter,  their  extremities  being  truncated  at  nearly  a  right  angle 
to  their  longer  axes. 

The  specimens  upon  which  the  original  description  of  this  species  was  based  were  all 
collected  by  Mr.  Foord  in  1880.  Although  crushed  flat  laterally  and  considerably  distorted, 
four  of  these  specimens  are  very  nearly  perfect,  but  the  pectoral  and  ventral  fins  are  want- 
ing. The  rest  are  mere  fragments,  but  one  of  them  shews  the  shape  and  position  of  one 
of  the  ventrals.  The  largest  individual  collected  in  that  year  is  a  little  more  than  six 
inches  long  and  three  inches  and  a  quarter  in  height  or  depth,  while  the  smallest  is  about 
thirty-four  lines  long  and  ten  high.  The  variation  in  the  outline  of  different  specimens, 
and  in  the  proportions  which  their  length  bears  to  their  height,  is  obviously  due  to  the 
abnormal  flattening  to  which  they  have  been  subjected.  The  smallest  examples  seem  to 
be  the  least  altered  by  this  lateral  pressure,  and  in  these  the  length  is  much  greater  in 
proportion  to  the  height  than  it  is  in  the  larger  ones. 

In  1881  Mr.  Foord  collected  a  few  additional  specimens  of  this  species,  including  one 
very  large  individual  in  which  one  of  the  pectorals  and  both  of  the  ventral  liiis  are  pre- 
served in  place.  These  shewed  that  the  species  attained  to  more  than  twice  the  size  of 
the  largest  specimen  previously  collected,  and  exhibited  very  clearly  also  the  character  of 
the  teeth  in  the  jaws  and  palate. 

As  compared  with  the  P.  Andersoni  of  Huxley,  from  the  Old  Red  Sandstone  of  Dura 
Den  in  Fifeshire  (which,  as  already  stated,  was  the  type  and  only  known  species  of  the 
genus,  prior  to  the  year  1880)  the  P.  curium,  as  its  name  was  intended  to  imply,  appears 
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to  differ  principally  in  its  much  greater  height  or  depth  in  proportion  to  its  length.  The 
Canadian  fish,  in  other  words,  is  short  and  broad  in  the  direction  of  its  height,  while  the 
Scotch  species  is  long  and  narrow.  Judging  by  the  figures  on  Plate  III  of  Decade  X  of 
British  Fossils,  published  as  one  of  the  "Memoirs  of  the  Geological  Survey  of  the  United 
Kingdom,"  the  length  of  P.  Andersimi  is  equal  to  about  five  and  a  half  times  its  height, 
whereas,  in  the  larger  specimens  of  P.  curium,  the  length  does  not  much  exceed  twice  the 
height,  and  even  in  the  very  smallest,  the  length  is  not  quite  three  and  a  half  times  the 
height. 

On  a  cursory  examination,  the  dorsal,  caudal  and  anal  fins  of  the  present  species 
appear  to  be  continuous,  but  a  closer  scrutiny  shows  that  the  bases  of  the  caudal  and  anal 
fins  are  separated  by  a  short  space. 

Tht-  many  points  of  resemblance  between  Phaneropleuron  and  the  living  Ceratodus 
Fitrsleri  of  Queensland,  both  in  their  internal  and  external  structure,  have  long  ago  been 
pointed  out  by  Prof.  Cope  and  Dr.  Gunther.  The  notochordal  skeleton,  lobate  paired  fins, 
ryrloidal  scales,  triangular  patches  of  palatal  teeth,  and  the  peculiar  cranial  plates  of 
Dipterus  sht-\v  that  it  too  must  have  been  very  nearly  related  to  Phaneropleuron. 
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IX. — On  some  Marine  Invertebrata  dredged  or  otherwise  collected  by  Dr.  G.  M.  Dawson, 
in  1885,  in  the  northern  part  of  the  Strait  of  Georgia,  in  Discovery  Passage, 
Johnstone  Strait,  and  Queen  Charlotte  and  Quat&ino  Sounds,  British  Columbia  ; 
with  a  Supplementary  List  of  a  few  land  and  fresh  water  shells,  fishes,  birds, 
etc.,  from  the  same  region.  By  J.  F.  WHITEAVES. 

(Read  May  27, 1886.1 

As  stated  in  his  preliminary  report,1  Dr.  Dawsou's  geological  explorations  of  certain 
parts  of  the  coast  of  British  Columbia,  in  the  summer  of  1885,  in  which  he  was  assisted 
by  Mr.  D.  B.  Bowling,  were  prosecuted  by  means  of  a  schooner.  In  the  intervals  of 
the  more  purely  geological,  work,  this  mode  of  locomotion  afforded  many  opportunities, 
which  were  utilized  to  their  fullest  extent,  for  collecting  marine  invertebrata,  on  the 
shore,  by  the  towing  net  or  by  the  dredge.  The  title  of  the  present  paper  sufficiently 
indicates  the  area  examined,  at  many  points  within  which  collections  were  made  at  low 
tide.  The  material  collected  by  the  towing  net,  being  to  a  large  extent  microscopical  in 
its  character,  has  not  yet  been  examined.  The  dredge  was  used  successfully  at  depths  of 
of  from  seven  to  fifty  fathoms,  at  the  following  localities  :— 

STATIONS.  STRAIT  OF  GEORGIA. 

No.    1. — Ballinac  Channel,  opposite  Lasqueti  Island,  in  forty  fathoms. 

2. — False  Bay,  Lasqueti  Island,  in  ten  to  twenty  fathoms,  sand  and  gravel. 

3. — Off  the  mouth  of  Qualicum  River,  Vancouver  Island,  in  forty  fathoms,  sand  and  gravel. 

4.— Off  the  north  end  of  Texada  Island,  in  fifty  fathoms,  sandy  mud, 

5. — Between  Hernando  and  Cortez  Islands,  in  eight  to  twenty  fathoms,  sand. 

6. — Between  Mary  and  Cortez  Islands,  in  fifteen  to  twenty  fathoms,  sand. 

DISCOVERY  PASSAGE. 

7. — Duncan  Bay,  Vancouver  Island,  in  ten  to  twenty  fathoms,  sand  and  gravel. 
8. — Elk  Bay,  Vancouver  Island,  in  twenty  to  twenty-five  fathoms,  sand  and  gravel. 

JOHXSTONE  STRAIT. 

9. — Blinkinsop  Bay,  on  the  mainland  of  British  Columbia,  in  ten  fathom?,  sand  and  mud. 
10. — Forward  Bay,  Cracroft  Island,  in  fifteen  to  twenty-five  fathoms. 

• 
QUEEN  CHARLOTTE  SOUND. 

(Including  Blackfish  and  Fife  Sounds  and  Broughton  Strait.) 

11 — Farewell  Harbour,  between  Swanson,  Lewis  and  Berry  Islands,  in  nine  fathoms,  gravel. 
12.— Fresh  Water  Bay,  Swanson  Island,  Blackfish  Sound,  in  ten  fathoms,  gravel  and  coarse  sand. 

1  Summary  Report  of  the  Operations  of  the  Geological  and  Natural  History  Survey  of  Canada  to  December 
31st,  1885.    Ottawa,  1 886,  pp.  4,  8. 
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STATIONS.  QUKBN  CHARLOTTE  SOUND.    (Continued.) 

No.  13. — Cullen  Harbour,  Broughton  Island,  Fife  Sound,  in  four  to  eight  fathoms,  sand  and  mud. 

14._ Alert  Bay,  on  the  west  coast  of  Cormorant  Island,  and  nearly  opposite  the  mouth  of  the  Nimpkish 

River,  Vancouver  Island,  in  Broughton  Strait,  in  ten  fathoms,  sand  and  mud. 
15.— Between  Alert  Bay  and  the  mouth  of  the  Nimpkish  River,  Vancouver  Island,  in  ten  to  twenty  fathoms, 

gravel. 
16. — jsear  Suquash,  off  Pultoney  Point,  Malcolm  Island,  Broughton  Strait,  in  twenty-five  fathoms,  sand, 

gravel  and  dead  shells. 

17.— Off  False  Head,  Vancouver  Island,  in  thirty  fathoms,  fand,  gravel  and  dead  shells. 
18.— OtiTBlunden  Harbour,  mainland  of  British  Columbia,  in  six  to  ten  fathoms,  sand. 

QrATsiso  SOUND,  NORTH-WEST  COAST  OF  VANCOUVER  ISLAND. 

!<).— Qualsinu  Sound,  oil'  Knt ranee  Island,  in  from  thirty  to  fifty  fathoms,  mud  and  sand. 
•_>0.— Forward  Inlet,  Ijuatsino  Sound,  in  ton  to  twenty  fathoms,  mud. 

Owing  to  the  systematic  way  in  which  the  collections  were  made,  the  series  of 
marine  invert ebrat a  now  reported  upon  is  by  far  the  most  extensive  and  important  that 
has  yet  been  made  by  any  of  the  exploring  parties  of  the  Survey.  The  Crustacea,  with  the 
exception  of  the  minute  and  for  the  most  part  larval  forms  collected  in  the  towing  net, 
have  been  kindly  examined  by  Prof.  S.  J.  Smith,  of  Yale  College,  who  will  report  on  them 
separately.  The  spontres,  hydroids  (with  one  exception),  polyzoa,  and  worms,  have  not 
yet  been  studied.  Including  the  foraminil'era,  the  number  of  species  that  have  been  iden- 
tified so  far  is  approximately  as  follows  :— 

NO.  OF  Sl'IJ  111-. 

Furaminifera 19 

Hydroida 1 

Anthozoa 2 

Kchinodormata 15 

Tunicata 1 

Brachiopoda 4 

Lamellihranchiata 54 

Go8toro|>odu ...  88 

( 'ephalopoda 1 

TOTAI 185 

At  station  No.  7,  the  sand  which  came  up  in  the  dredge,  when  washed  and  examined 
under  the  microscope,  was  found  to  be  unusually  rich  in  diatomaceae.  Among  these, 
connected  frustules  of  Himantidium,  Tabellaria  and  Grammaiophora  marina  are  frequent, 
associated  with  separate  frustules  of  Aruchnoidiscus  Eltrenbergii  (rare),  AmphUetras  antedilu- 
viana,  and  of  species  belonging  to  the  genera  Amphora,  Campylodiscus,  Coscinodiscus,  Fra&ilaria, 
Gyrosigma,  Licmophora,  Navicula,  Podosphcenia,  Surirella  and  Triceratium. 

Samples  of  the  sand,  mud,  etc.,  dredged  from  the  bottom  at  ten  of  these  stations  were 
saved  to  be  examined  for  foraminifera.  The  species  from  the  Vancouver  district  do  not 
appear  to  have  previously  been  studied  by  any  naturalist,  and"  the  present  list  of  the 
foraminifera  of  that  region,  though  making  no  pretence  to  completeness,  is  believed  to  be 
the  first  that  has  yet  been  published.  The  largest  and  most  conspicuous  form  is  the 
Rhabdammina  abyuorum  of  M.  Sare,  which  was  taken  abundantly  at  three  of  the  stations. 
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It  had  been  dredged  by  the  writer  before,  in  1873,  at  a  depth  of  200  fathoms  in  the  Gulf 
of  St.  Lawrence.  Other  remarkable  forms  are  double  examples  of  Discorbina  f  tirisiensis, 
which  are  far  from  uncommon  in  Dr.  Dawson's  dredgings ;  large  varieties  of  Crislellaria 
cultrala,  and  a  Frondicularia  which,  although  common  as  a  fossil  in  the  Chalk  of  Europe 
and  England,  was  previously  unknown  as  a  living  species. 

Among  the  echinodermata,  the  most  interesting  species  collected  is  the  Astrogonium 
granulare,  which  is  new  to  the  fauna  of  the  Pacific. 

Of  the  lamellibranchiate  bivalves,  two,  viz.,  Pecten  Alaskensis  and  Yoldia  thradccformis, 
are  arctic  or  subarctic  shells  which  had  not  previously  been  taken  so  far  to  the  south  as 
the  Vancouver  region,  while,  on  the  other  hand,  Limatitla  subaurintlata  and  Leda  acuta  are 
species  which  have  not  hitherto  been  recorded  as  occurring  so  far  to  the  north,  on  the 
west  coast  of  North  America. 

The  number  of  species  of  gasteropoda  collected  is  unusually  large,  and  among  these, 
Leptochilon  canceltatus,  Be/a  vio/acea,  Cancellaria  drcumdncta,  Admete  viridula,  and  !<ipho 
Verkruzeni  are  northern  forms  new  to  the  Vancouver  district ;  while  Solariel/a  ]>eraniabilts 
and  Barleeia  subtenuis  are  California!!  shells  now  for  the  first  time  placed  upon  record  as 
living  within  it.  Astarte  undata  and  Eulima  incurva  (=distarta  auct.)  if  correctly  identified, 
seem  to  be  new  to  the  fauna  of  the  west  coast  of  North  America  ;  Margarita  cidaris,  of  which 
a  fine  series  was  obtained,  was  previously  known  only  from  a  single  specimen  ;  and 
Cadulus  aberrans  and  Leptochiton pvnctatus  are  here  described  for  the  first  time. 

It  would  appear  that  the  outer  and  exposed  western  coast  of  Vancouver  Island  is 
tenanted  by  a  somewhat  different  assemblage  of  marine  invertebrata  from  that  which  lives 
in  its  eastern,  south-eastern  and  more  land-locked  waters.  So  far,  TeUina  Bodegensix, 
Cadulus  aberrans,  Pachypoma  gibberosum,  C/i/orosloma  funebrale  and  Olive/la  biplicala  have  been 
found  by  the  Survey  collectors  on  the  west  and  north  coast  of  the  Island  only,  while 
AcmtEa  instabilit,  Cryptobranchia  concentrica,  Huliolis  Kamtschatkana  and  Phorcus  pulligo,  though 
not  exclusively  confined  to  the  outer  coast,  appear  to  be  rare  in  its  eastern  and  south- 
eastern waters.  The  exact  geographical  distribution  of  the  different  species  around  the 
coast  of  Vancouver  Island,  however,  has  yet  to  be  ascertained,  and  the  preceding  remarks 
have  only  been  written  with  the  view  of  directing  attention  to  the  subject. 

For  critical  and  valuable  suggestions  in  regard  to  some  of  the  mollusca  collected,  and 
for  the  identification  of  eight  species  of  gasteropoda,  the  writer  is  indebted  to  Mr.  "W.  H. 
Dall  of  the  United  States  National  Museum  at  Washington. 

The  following  is  a  list  of  the  species  that  have  been  identified  so  far. 


FORAMINIFERA. 

* 

MILIOLINA  SEMINULTJM,  L.  Strait  of  Georgia  at  station  No.  2,  Discovery  Passage  at  station 
No.  7,  and  Queen  Charlotte  Sound  at  station  No.  17, — one  specimen  at  each. 

MILIOLINA  FERUSSACII,  d'Orbigny.    With  the  preceding  at  station  No.  17,  one  specimen. 

RHABDAMMINA  ABYSSOEUM,  M.  Sars.  Strait  of  Georgia  at  stations  Nos.  4  and  5,  Queen 
Charlotte  Sound  at  station  No.  17,  and  Quatsino  Sound  at  station  No.  20, — abundant 
at  each, 

Sec.  IV.,  1886.    15. 


114 


WHITEAVES  ON  MARINE  INVERT  KBRATA,  ETC., 


HAPLOPHRAQMIUM  CANARIKNSE,  cCOrbigny.  Strait  of  Georgia  at  station  No.  3,  Discovery 
Passage  at  station  No.  7,  Queen  Charlotte  Sound  at  station  No.  17,  and  Quatsino 
Sound  at  station  No.  20, — not  rare. 

TROCHAMMINA  SQUAMATA,  Jones  and  Parker.  Strait  of  Georgia  at  station  No.  2,  and 
Quatsiuo  Sound  at  station  No.  19, — not  common. 

BULIMINA  PYRULA,  (fOrbigny.     Johustone  Strait  at  station  No.  9,  five  specimens. 
LAOENA  SULCATA,  Walker  awl  Jacob.     Discovery  Passage  at  station  No.  7,  a  few  specimens. 

NODOSARIA  (DENTALINA)  PAUPERATA,  (TOrbigny.  Strait  of  Georgia  at  stations  Nos.  2  and  4, 
but  in  very  small  numbers. 


CANALICULATA,  Reuss. 


FIG.  1. — Frondicularia  canaKculala,  Kenss.    Drawn  from  a  living  specimen  dredged  in 
tlio  t-trait  of  Georgia,  and  enlarged  six  diameters. 

Yerstein  Bohm.  Kroid,  184;"),  Ft.  I.  p.  31.  PI.  VIII.  Figs.  20,  21. 

Strait  of  Georgia,  at  station  No.  3,  one  perfect  living  specimen  and  a  fragment 
of  another,  and  at  station  No.  4,  eight  perfect  and  living  specimens.  This  species, 
for  the  identification  of  which  the  writer  is  indebted  to  Mr.  H.  B.  Brady,  has  long 
been  known  as  a  fossil  of  the  Chalk  Formation  of  Bohemia  and  England,  but  the 
specimens  dredged  by  Dr.  Dawson  are  the  first  that  have  been  discovered  in  a 
living  state. 

CRISTELLARJA  CULTRATA,  Montfwt.  Strait  of  Georgia  at  station  No.  4,  four  specimens  of  a 
large  variety  in  which  the  sutures  are  prominently  overlaid  by  raised  lines  of 
shelly  deposit. 

CRISTELLARIA  CULTRATA,  var.  With  the  terminal  end  straightened  and  the  shape  like 
that  of  C.  renifarmis  and  C.  compressa,  but  the  sutures  are  strongly  arched.  A  single 
specimen  from  the  same  station  as  the  preceding. 

POLYMORPHINA  LACTEA,  Walker  and  Jacob.  Discovery  Passage  at  station  No.  7,  one 
specimen. 

POLYMORPHINA  COMPRESSA,  d°Orbigny.  Strait  of  Georgia  at  station  No.  4,  Queen  Charlotte 
Sound  at  stations  Nos.  13  and  17,  and  Quatsino  Sound  at  station  No.  20, — not 
uncommon.  Some  of  the  specimens  have  as  many  as  twelve  segments,  and  the 
sutures  are  not  excavated. 
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DISCORBINA  PARISIENSIS,  cfOrbigny.  Discovery  Passage  at  station  No.  7,  and  Queen 
Charlotte  Sound  at  stations  Nos.  14  and  17, — not  uncommon.  Double  specimens,  in 
which  the  bases  of  two  shells  have  grown  together,  or  specimens  which  have  been 
double,  but  which  have  been  broken  apart  by  some  cause  unknown,  are  more 
frequent  than  normal  and  single  examples.  In  the  ninth  volume  of  the  Zoology 
of  the  "Challenger"  Expedition  (p.  649)  Mr.  Brady  says  "it  is  probable  that  the 
phenomenon  is  to  be  accounted  for  in  the  same  way  in  all  cases,  that  it  is  brought 
about  by  the  extension  of  a  lobe  of  sarcode  from  the  mouth  of  the  parent  test,  the 
subsequent  division  of  the  nucleus,  and  the  continued  growth  of  the  new 
individual  without  separation  from  the  parent,  a  very  similar  process  to  that 
minutely  watched  by  Graber  in  a  species  of  Euglypha. " 

TRTJNCATALINA  LOBATTJLA,  Walker  and  Jacob.  Abundant,  living  and  attached  to  shells, 
stones,  etc.,  at  most  of  the  stations  at  which  the  dredge  was  used.  Dead  and 
detached  specimens  are  frequent  also  in  sand,  etc.,  from  stations  Nos.  2,  7  and  17. 

PULVINULINA  KAESTENI,  Reuss.  Discovery  Passage  at  station  No.  7,  four  specimens,  and 
Johnstone  Strait  at  station  No.  9,  one  specimen. 

ROTALIA  BECCAEII,  .  L.  Discovery  Passage  at  station  No.  7,  Queen  Charlotte  Sound  at 
station  No.  14  and  Quatsino  Sound  at  station  No.  20, — a  few  examples  at  each. 

NONIONINA  SCAPHA,  Fichtel  and  Moll.  Johnstone  Strait  at  station  No.  9,  and  Queen 
Charlotte  Sound  at  station  No.  17, — apparently  not  very  common. 

POLYSTOMELLA  CRISPA,  L.  Queen  Charlotte  Sound  at  stations  Nos.  14  and  17,  and 
Quatsino  Sound  at  station  No.  9, — not  uncommon. 

POLYSTOMELLA  STRIATOPUNCTATA,  Fichtel  and  Moll.  Johnstone  Strait  at  station  No.  9,  nine 
specimens.  Two  specimens  were  also  noted  in  sand  dredged  at  a  depth  of  two 
fathoms  in  Comox  Harbour,  Vancouver  Island. 

HYDROZOA. 
ALLOPORA  VENUSTA,  Verrill.    Queen  Charlotte  Sound  at  station  No.  15,  several  specimens. 

ANTHOZOA. 

PARACYATHTJS  CALTHA,  Verrill.  Strait  of  Georgia  at  station  No.  5,  one  specimen,  and 
station  No.  6,  four  specimens. 

BALANOPHYLLIA  ELEGANS,  Verrill.  Strait  of  Georgia  at  station  No.  5,  one  specimen,  and 
station  No.  6,  two  specimens.  Discovery  passage  at  station  No.  7,  four  specimens. 

OPHIUROIDEA. 

OPHIOOLYPHA  LTJTKENI,  Lyman.  Discovery  Passage  at  station  No.  7,  a  few  specimens, 
and  Queen  Charlotte  Sound  at  station  No.  17,  abundant. 
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ASTEROIDEA. 

ASTERIAS  OCHRACEA,  Brandt.     Low  water,  Malaspina  Inlet,  one  small  specimen. 

A>n:i:i  \s  CONFERTA,  Slimpson.  Low  water,  Malapina  Inlet,  five  fine  specimens.  Discovery 
Passage,  at  low  water,  one  specimen. 

ASTERIAS  TROSCHELI,  Stimpson.  Several  specimens  of  an  Asterias  with  five  long  slender 
rays  and  a  very  small  disk,  which  are  probably  referable  to  this  species,  were 
collected  by  Dr.  Dawsou  at  low  water  at  the  northern  end  of  the  Strait  of  Georgia, 
at  the  entrance  to  Malaspina  Inlet,  at  Redonda  Island  (to  the  north-east  of  Cortez 
Island)  and  in  Discovery  Passage.  The  smaller  specimens  from  these  localities 
agree  very  well  with  Stimpsou's  description  of  A.  Troscheli ;  but  the  larger  ones, 
which  attain  to  a  maximum  diameter  of  rather  more  than  a  foot,  and  which  are  not 
very  well  preserved,  do  not  shew  very  clearly  the  peculiar  pentagon  formed  by 
clusters  of  spines  in  the  centre  of  the  upper  surface  of  the  disk,  nor  the  marked 
disparity  in  size  between  the  larger  and  smaller  dorsal  spines,  that  are  said  to  be 
characteristic  of  the  species.  These  larger  specimens  are  precisely  similar  to  a  star- 
fish collected  by  Mr.  James  Richardson  in  1874,  at  low  water,  near  Victoria, 
Vancouver  Island,  which  was  doubtfully  and  perhaps  incorrectly  referred  to  the 
A.epichlora  of  Brandt  in  the  "Canadian  Naturalist"  of  December,  1878,  but  both 
they  and  it  are  quite  different  to  the  specimens  from  the  Queen  Charlotte  Islands 
which  were  called  A.  ej/ichlora,  but  with  a  query,  by  the  writer,  on  Prof.  Verrill's 
authority,  in  an  appendix  to  Dr.  Dawson's  report  on  those  islands.1  Since  that 
appendix  was  written,  however,  two  very  typical  and  well. preserved  examples  of 
A.  Troscheli  have  been  detected  among  Dr.  Dawson's  collections  from  the  Queen 
Charlotte  Islands. 

ASTERIAS  HEXACTIS,  Stimpson.  Taken  rather  sparingly,  living,  at  low  tide  in  Seymour 
Narrows,  Discovery  Passage,  Johnstone  Strait  and  Queen  Charlotte  Sound.  A  few 
badly  preserved  and  small  specimens  of  a  six-rayed  star-fish,  which  is  also 
probably  A.  hexuctis,  were  dredged  at  station  No.  14. 

PYCNOPODIA  HELIANTHOIDEA,  Brandt.  (Sp.)  Hernando  Island,  Strait  of  Georgia,  at  low* 
water,  one  specimen. 

SOLASTER  STIMPSONI,  Verrill.  Low  water  at  Port  Neville,  on  the  mainland  of  British 
Columbia  and  on  the  north  side  of  Johnstone  Strait, — several.  Twelve  specimens  of 
a  Solaster,  which  seems  to  be  only  a  variety  of  this  species,  were  dredged  in  Queen 
Charlotte  Sound  at  station  No.  14.  These  differ  from  the  type  of  S.  Stimpsoni  prin- 
cipally in  the  unusually  large  size  of  the  disc  and  in  the  shortness  of  the  rays, 
which  latter  are  uniformly  ten  in  number.  The  spines  at  the  angles  near  the 
mouth,  also,  are  apparently  more  numerous. 

SOLASTER  DAWSONI,  Verrill.  Beach  at  Powell  Island,  Strait  of  Georgia  ;  one  adult  example. 
Entrance  to  Malaspina  Inlet,  at  low  water ;  one  small  specimen.  Low  water  at 
Johustone  Strait  and  in  the  Goletas  Channel ;  abundant. 

1  Report  of  Progress  of  the  Geological  Survey  of  Canada  for  1878-79,  p.  192  B. 
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CRIBRELLA  L..EVIUSCULA,  Stimpson.  Low  water  at  the  entrance  to  Malaspina  Inlet,  in  the 
Goletas  Channel,  and  on  the  coast  between  Nahwitti  village  and  Quatsino  Sound, 
— several  from  each  of  these  localities. 

DERMASTER  IMBRICATTJS,  Perrier.  (=Asteropsi$  imbricata,  Grube.)  Beach  at  Heniando  Island, 
two  large  specimens  ;  low  water  at  the  entrance  to  Malaspina  Inlet,  one  specimen  ; 
and  Johnstone  Strait,  one  specimen. 

MED  ASTER  ^EQTJALIS,  Stimpson.  Low  water  at  the  norlh  end  of  Malcolm  Island,  Queen 
Charlotte  Sound,  one  fine  specimen. 

ASTROOONIUM  ORANULARE,  O.  F.  Muller.  One  beautiful  living  example  of  this  rare  spe- 
cies, which  is  now  for  the  first  time  recorded  as  occurring  in  the  North  Pacific,  was 
dredged  in  forty  fathoms  in  the  Strait  of  Georgia,  off  the  mouth  of  the  Qualicura 
River.  It  is  almost  precisely  similar  to  a  specimen  of  the  same  species  taken  some 
years  ago  off  Halifax,  Nova  Scotia,  and  now  in  the  Redpath  Museum  in  Montreal. 
For  the  loan  of  the  latter,  for  comparison,  the  writer  is  indebted  to  Sir  William 
Daw  son. 

ECHINOIDEA. 

DENDRASTER  EXCENTRICITS,  Valenciennes.  (Sp.)  Beach  at  Mary  Island,  Strait  of  Georgia, 
several  dead  and  bleached  specimens  denuded  of  their  spines.  Low  water  at 
Savary  Island,  in  the  same  strait,  alive  and  numerous. 

LoXECHINUS  PTJRPURATUS,  Stimpson.     (Sp.)     Common  almost  everywhere  along  the  coast 
STRONGYLOCENTROTTJS  DROBACHIENSIS,  Mull.    With  the  preceding,  and  equally  common. 

HOLOTHUROIDEA. 

PENTACTA  FRONDOSA,  Gunner.  Two  specimens  of  a  very  large  Holothurian  which  appear 
to  belong  to  this  species,  though  they  have  not  been  examined  microscopically, 
were  dredged  in  Queen  Charlotte  Sound ;  one  at  station  No.  11  and  one  at  station 
No.  12. 

A  number  of  small  Holothurians,  which  have  yet  to  be  studied,  were  dredged  in 
Queen  Charlotte  Sound,  at  station  No.  14. 

TTJNICATA. 

CYNTHIA  (HALOCYNTHIA)  PYRIFORMIS,  Rathke.  Queen  Charlotte  Sound  at  station  No.  18, 
two  living  specimens. 

BRACHIOPODA. 

RHYNCHONELLA  PSITTACEA,  L.  Discovery  Passage  at  station  No.  7,  one  fresh  ventral  valve. 
Low  tide,  Johnstone  Strait,  a  few  small  but  living  specimens. 
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TEREBRATULINA  TJNOTJICULA,  Carpenter.  Strait  of  G-eorgia,  near  Comox,  in  forty  fathoms  ; 
one  small  living  specimen.  Discovery  Passage  at  station  No.  7,  a  large  ventral 
valve.  Low  tide,  Johustone  Strait,  oue  small  living  specimen ;  and  .Tohnstone 
Strait  at  station  No.  10,  two  small  living  specimens. 

The  Terfbralula  vnguicula  of  the  late  Dr.  P.  P.  Carpenter  was  regarded  as  merely 
a  local  variety  of  the  European  T.  cajrut-serpentis  by  the  late  Dr.  Thomas  Davidson. 
A  series  of  adult  and  perfect  examples  of  T.  unguicnla,  dredged  by  Mr.  James  Rich- 
ardson in  1876  in  the  Strait  of  Georgia,  was  sent  by  the  writer  to  Dr.  Davidson,  for 
examination,  in  the  fall  of  1884.  In  a  letter  dated  November  29,  1884,  Dr.  Davidson 
writes  :—  "  The  specimens  named  Terebratulina  unguicula  are  only  a  variety  of  T.  ai/wt- 
ser/x-Htia.  I  will  describe  it  in  my  monograph  "  (one  on  recent  brachiopoda,  then  in 
course  of  preparation)  "as  Tercbral iiHna  rapul-serpentis,  var.  unguicula,  Carpenter.  I 
< -oinparcd  all  your  Vancouver  examples  very  minutely  with  a  number  of  European 
specimens  of  Liime's  species,  and  feel  confident  that  T.  unguicida  is  not  a  distinct 
species." 

L.UJIKUS  CAMFORNICUS.  Koch.  Discovery  Passage  at  station  No.  7,  one  dead  but  perfect 
shell  and  a  large  dorsal  valve.  Johnstoue  Strait  at  station  No.  10,  five  living 
adult  specimens  and  several  young.  Race  Passage,  Johnstoue  Strait,  two  small 
but  livimr  specimens. 

TKKKHKATKI.I.A  TI;ANSVI-:KSA.  >'m/v/7//y.  (=7'.  raimmi,  Gould.)  Low  tide,  Strait  of  Georgia, 
many  small  but  living  and  strongly  ribbed  specimens.  Entrance  to  Malaspiua 
Inlet,  at  low  water,  one  living  specimen.  Discovery  Passage  at  station  No.  7, 
three  small  living  specimens  and  one  dead  shell.  Johustone  Strait  at  station 
No.  in.  two  adult  living  shells  and  one  small  one.  Queen  Charlotte  Sound 
at  station  No.  12,  one  small  living  shell,  and  at  station  No.  18,  five  small,  living 
specimens. 

At  these  localities,  some  of  the  specimens  have  strong,  radiating  ribs,  while 
others  are  almost  entirely  smooth,  but  there  are  intermediate  gradations  between 
the  ribbed  and  the  smooth  forms,  which  latter  is  the  one  represented  by  Sowerby 
in  the  "Thesaurus  Couchyliorum,"  as  the  type  of  T.  transversa. 

LAMKLLIBKANCHLATA. 

PLACUNANOMIA  MACROSCHISMA,  Deshayes.  Entrance  to  Malaspina  Inlet,  at  low  water; 
three  small,  living  specimens  attached  to  Ostrea  lurida.  Strait  of  Georgia  at  station 
No.  2,  two  rather  small,  living  specimens.  Quatsino  Sound,  Vancouver  Island,  one 
large  and  two  small  living  shells. 

OSTREA  LURIDA,  Carfienler.  Entrance  to  Malaspina  Inlet,  at  low  tide,  two  living  speci- 
mens. A  number  of  good  specimens  of  this  species,  which  were  said  to  have  been 
taken  near  Comox,  were  purchased  in  Victoria,  Vancouver  Island.  Bradley  Lagoon, 
Blunden  Harbour,  Queen  Charlotte  Sound,  on  the  mainland  side,  abundant.  This 
last  is  the  most  northerly  locality  yet  recorded  for  oysters  on  the  coast  of  British 
Columbia. 
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HINNITES  OIOANTEUS,  Gray.  Entrance  to  Malaspina  Inlet,  associated  with  the  two  pre- 
ceding species,  one  rather  small  and  dead  specimen.  Low  water  at  Fort  Rupert, 
on  the  north-east  coast  of  Vancouver  Island,  one  adult  living  shell,  and  a  similar 
one  from  the  entrance  to  Quatsino  Sound,  also  at  low  water. 

PECTEN  AI.ASKENSIS,  Da/I.  Quatsino  Sound  at  station  No.  20,  one  small  but  living 
specimen.  This  species,  which  has  hitherto  been  recorded  as  occurring  only  at 
"  North  Harbor,  Unga  Island,"  and  "  Port  Etches,  Chugach  Gulf,"  is  new  to  the 
Vancouver  region. 

PECTEN  HASTATTJS,  Sowerby.  (=P  hericeus,  Gld.)  Strait  of  Georgia  at  station  No.  6,  one 
living,  adult  shell,  with  the  exterior  of  both  valves  nearly  covered  by  an  encrusting 
sponge.  Goletas  Channel,  one  small  but  living  shell.  Quatsino  Sound  at  station 
No.  19,  five  adult,  living  and  brightly  coloured  specimens  of  the  typical  form  of 
the  species,  in  which  the  principal  ribs  are  few,  distant,  and  ornamented  with  erect 
vaulted  scales. 

PECTEN  HASTATUS,  var.  HIN^SII,  Carpenter.  Strait  of  Georgia  at  station  No.  />,  two  rather 
small,  living  shells  and  a  few  fragments.  Discovery  Passage  at  station  No.  7,  two 
small,  living  shells  and  three  single  valves.  Johnstoue  Strait  at  station  No.  10, 
four  medium  sized,  living  specimens  (one  passing  distinctly  into  the  var.  rubulm) 
and  a  few  very  small  ones.  Queen  Charlotte  Sound  at  station  No.  14,  one  living 
specimen  ;  at  station  No.  17,  three  small  living  shells ;  and  at  station  No.  18,  one 
small,  living  shell.  Quatsino  Sound  at  stations  No.  19  and  20,  a  few  living  speci- 
mens of  various  sizes. 

LIMATULA  SUBAURICTJLATA,  Montagu.  Johnstoiie  Strait  at  station  No.  10,  and  Queen 
Charlotte  Sound  at  station  No.  14,  a  single  living  specimen  from  each  of  these 
localities.  Not  included  in  the  Vancouver  fauna  in  Dr.  Carpenter's  "  Guide  to  the 
Diagnosis  of  the  Vancouver  and  Califomian  Shells,"  on  pages  122-150  of  his  last 
report  on  "  The  Mollusks  of  Western  North  America,"  published  in  1872  by  the 
Smithsonian  Institution. 

YOLDIA  LANCEOLATA,  /.  Sowerby.     Quatsino  Sound  at  station  No.  20,  a  few  living  specimens. 

YOLDIA  (Po-RTLANDlA)  THRACI^FORMIS,  Storer.  From  the  same  station  as  the  last,  two 
small  but  living  specimens.  This  species  also  is  new  to  the  Vancouver  district. 

LEDA  FOSSA  ?  Baird.    Discovery  Passage  at  station  No.  7,  one  single  and  worn  valve. 
LEDA  MINUTA,  O.  Fabricius.     Quatsino  Sound  at  station  No.  19,  two  living  specimens. 

LEDA  ACUTA,  Conrad.  -(=L.  cuneata,  Sowerby.)  Same  locality  and  station  as  the  preceding ; 
ten  perfect  specimens  (most  of  which  were  living)  and  three  single  valves. 

A  single  valve  of  a  Leda  from  Houston  Stewart  Channel,  Queen  Charlotte 
Islands,  which  was  referred  by  the  writer  to  the  Leda  ctelata  of  Hinds  (on  p.  200  B 
of  the  Report  of  Progress  of  the  Geological  Survey  for  1878-79)  is  almost  certainly 
referable  to  L.  acuta,  Conrad,  of  which,  according  to  Dall,  L.  cuneata,  Sowerby,  is  a 
synonym.  On  the  other  hand,  in  the  sixth  volume  of  the  "  American  Journal  of 
Conchology,"  (p.  55)  Dr.  J.  G.  Cooper  suggests  that  Leda  cuneata  may  be  only  a 
variety  of  L.  cadata. 
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NUCULA  (AciLA)  LYAI.LI,  Baird.    Strait  of  Georgia  at  station  No  9,  Johnstone  Strait  at 
stations  Nos.  9  and  10,  and  Queen  Charlotte  and  Quatsino  Sounds  at  stations  Nos. " 
12,  14,  17  and  20.     Taken  more  or  less  plentifully  and  living  at  each  of  these 
localities,  in  from  ten  to  thirty  fathoms. 

NUCULA  TENUIS  (Montagv),  i-ar.  LUCIDA,  Gould.  Johnstone  Strait  at  station  No.  9,  several 
living  specimens.  Quatsiuo  Sound  at  station  No.  20,  abundant,  living  but  small. 

PECTi'NCULrs  SUBOBSOLETUS.  (=Axinica  subobsoleta,  Carpenter.)  Discovery  Passage  at 
station  No.  7,  two  living  .specimens.  Queen  Charlotte  Sound  at  station  No.  14,  three 
liviug  shells,  and  at  station  No.  15,  ten  living  specimens.  North  or  north-west  coast 
of  Vancouver  Island,  between  Nahwitti  Bar  and  Quatsino  Sound,  at  low  water, 
one  living  shell. 


- 


CKENELLA  DECUSSATA,  Jtluntugu.  Strait  of  Georgia  at  station  No.  5,  two  living  examples  of 
an  unusually  large  form  of  the  species.  Queen  Charlotte  Sound  at  station  No.  12, 
three  living  specimens,  of  the  same  size;  and  station  No.  14,  four  specimens  of  the 
usual  si/.e  and  om-  (living)  which  measures,  length,  twelve  mm.,  height,  eleven 
mm.,  and  maximum  thickness,  seven  mm  and  a  half. 

MODIOLARIA  i.-V.VKiATA,  Gray.  Port  Neville,  on  the  mainland  of  British  Columbia,  near 
Johnstone  Strait,  at  low  water,  one  living  specimen  associated  with  Saxicava  rugosa. 

MODIOI.ARIA  M»;HA,  Gray.  Strait  of  Georgia  at  station  No.  5,  Discovery  Passage  at  sta- 
tion No.  7,  and  Queen  Charlotte  Sound,  at  stations  Nos.  14  and  16, — a  few  immature 
living  specimens  at  each  of  these  localities. 

MODIOLA  MODIOLUS.  L.  Johnstone  Strait  at  station  No.  10,  six  half-grown,  living  shells, 
with  a  simply  bearded  epidermis.  Queen  Charlotte  Sound  at  stations  Nos.  11,  12, 
14.  H!  and  18, — a  few  living,  but  for  the  most  part,  very  young  specimens  at  each. 
The  species  usually  lives  in  the  crevices  of  rocks,  or  between  or  on  stones. 

MYTILUS  EDI/US,  L.  A  few  specimens  of  the  fry  of  this  very  common  and  ubiquitous 
species  occur  in  dredgiugs  in  the  Strait  of  Georgia,  at  station  No.  5. 

MYTILUS  CALIKORMANUS,  Cunrad.  Low  water  at  Galiano  Island,  in  the  Strait  of  Georgia, 
and  dredged  at  station  No.  11,  in  Queen  Charlotte  Sound.  * 

KKI.I.I A  LAPEROUSEI,  Deshages.  Low  tide,  entrance  to  Malaspina  Inlet ;  one  fine  and  adult 
living  specimen,  which  measures  twenty-five  mm.  (or  just  one  inch)  in  length  by 
twenty  mm.  in  height,  and  a  few  smaller  ones. 

KELLIA  LAPEROUSEI,  var.  CHIRONII,  Carjienler.  Strait  of  Georgia,  at  low  water,  one  living 
shell ;  and  Johnstone  Strait,  also  at  low  water,  seven  living  specimens. 

DIPLODONTA  ORBELLA,  Gould.  Entrance  to  Malaspiua  Inlet  at  low  water,  three  adult 
living  specimens ;  also  north  or  north-west  coast  of  Vancouver  Island,  between 
Nahwitti  Bar  and  Quatsino  Sound,  at  low  water,  one  adult  and  living  shell. 

CBYPTODON  KLEXUCWUS,  L.  Strait  of  Georgia  at  station  No.  2,  four  large  and  perfect 
specimens  ;  and  Quatsino  Sound  at  station  No.  20,  two  equally  perfect  specimens. 
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CEYPTODON  SERICATUS,  Carpenter.  (Not  "  serricatus.")  Quatsino  Sound  at  station  No.  20, 
several  small  but  living  specimens.  In  a  letter  to  the  writer,  Mr.  Ball  says  "  the 
specific  name  of  this  shell  is  misspelled  in  Dr.  Carpenter's  last  report,  but  the 
mistake  was  corrected  by  him  in  MS." 

LTJCINA  FILOSA,  Stimpson.  Quatsiuo  Sound  at  station  No.  19,  one  small  but  living  shell; 
and  at  station  No.  20,  a  large  and  perfectly  fresh  single  valve. 

LTJCINA  TENUISCULPTA,  Carpenter.  Strait  of  Georgia  at  station  No.  2,  one  living  speci- 
men ;  and  Quatsino  Sound  at  station  No.  19,  abundant,  living. 

VENKRICARDIA  BOREALIS,  Conrad.  Living,  but  usually  of  small  size,  at  the  following 
localities : — Strait  of  G-eorgia  at  station  No.  5,  Johnstoiie  Strait  at  station  No.  10, 
Queen  Charlotte  Sound  at  stations  Nos.  12,  14,  15,  17  and  18  ;  and  Quatsino  Sound 
at  station  No.  19.  A  few  dead  valves  of  this  shell  were  dredged  at  station  No.  7, 
in  Discovery  Passage. 

ASTARTE  TJNDATA  ?  Gould,  va/.  Strait  of  Georgia  at  station  No.  -5,  two  living  and  full- 
grown  specimens  ;  Discovery  Passage  at  station  No.  7,  two  living  specimens  and 
several  single  valves,  and  Johnstoue  Strait  at  station  No.  10,  one  living  and 
unusually  large  specimen. 

The  shells  from  station  No.  5  can  scarcely  be  separated  from  examples  of  a 
variety  of  A.  undata  dredged  by  the  writer,  in  1873,  between  Pictou  Island  and  Cape 
Bear,  P.E.I. ;  while  those  from  stations  No.  7  and  10  are  more  transversely  elon- 
gated and  more  like  A.  elliptica  in  shape,  but  their  ribs  are  fewer  (some  fourteen  or 
fifteen  in  number)  and  more  prominent,  and  shew  little  if  any  tendency  to  become 
obsolete  near  the  ventral  margin.  A  single  dead  and  immature  valve  of  an  Astarte, 
dredged  by  Dr.  G.  M.  Dawsou  off  Metlakatla  in  1878,  and  identified  by  the  writer, 
with  doubt,  as  possibly  the  A.  semisulcata  of  Leach,  in  the  Report  of  Progress  of  the 
Geological  Survey  of  1878-79  (p.  197  B)  is  certainly  identical  with  the  shells  here 
provisionally  referred  to  A.  undata. 

ASTARTE  ESQ.TJIMALTI,  Baird.  Strait  of  Georgia  at  station  No.  5,  two  living  specimens  ; 
Discovery  Passage  at  station  No.  7,  abundant,  alive  ;  Johnstone  Strait  at  station 
No.  10,  two  living  specimens  ;  and  Queen  Charlotte  Sound  at  station  No.  12,  four 
living  shells,  and  at  station  No.  14,  abundant  and  alive.  In  the  specimens  from 
these  localities  the  irregularity  of  the  concentric  ribs  is  very  slight  and  scarcely 
appreciable  without  the  aid  of  a  lens. 

CARDITJM  BLANDUM,  Gould.  Strait  of  Georgia  at  station  No.  5,  Discovery  Passage  at 
station  No.  7,  Jehnsione  Strait  at  station  No.  10,  and  Queen  Charlotte  Sound  at 
stations  Nos.  12,  13,  16  and  17.  A  few  living  specimens  of  all  sizes  from  each  of 
these  localities. 

CARDITJM  NTJTTALLI,  Conrad.    Common  at  or  near  low  water  mark  throughout  the  district. 

SAXIDOMUS  SQTJALIDTJS,  Deshayes.  Abundant  at  low  tide  round  the  whole  coast.  A  few 
small  specimens  of  the  present  species  were  dredged  in  Discovery  Passage  at  station 
No.  7,  and  in  Queen  Charlotte  Sound  at  stations  Nos.  12  and  16. 

Sec.  IV.,  1886.    16. 
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TAPES  STAMINEA,  Conrad.  Common  almost  everywhere  on  mud  flats  at  low  water.  This 
and  the  two  preceding  species  are  eaten  by  the  Indians,  who  call  this  the  "  small 
round  clam." 

VENTS  KENNERLYI,  Reeve.  Discovery  Passage  at  station  No.  7,  one  full-grown  living 
specimen  and  a  very  small  one  ;  also  in  Queen  Charlotte  Sound  at  station  No.  12, 
one  very  small  living  shell. 

• 

PSEPHIS  LORDI,  Baird.  Living,  and  more  or  less  abundant,  in  the  Strait  of  Georgia  at 
station  No.  f> ;  in  Discovery  Passage,  at  station  No.  7;  in  Johnstone  Strait  at 
stations  Nos.  9  and  10  ;  and  in  Queen  Charlotte  Sound  at  stations  Nos.  12,  13,  14 
and  17. 

CLEMKXTIA  SUBPIAPIIANA,  Carjienter.  Quatsiuo  Sound  at  station  No.  19,  three  large,  dead, 
single  valves. 

TKLI.IXA  BOUKOKXSIS,  llinils.  North  and  north-west  coast  of  Vancouver  Island,  between 
Nahwitti  Bar  and  Quatsino  Inlet,  at  low  water,  six  living  specimens. 

M.-KR.V  SALMOXK.V,  Carpenter.  Low  water  at  the  entrance  to  Quatsino  Sound,  and  Queen 
Charlotte  Sound  at  station  No.  10, — one  living  specimen  at  each  of  these  localities. 
15y  inadvertence,  the  name  of  this  species  was  printed  M.  variegata  in  the  list  of 
shells  from  the  Queen  Charlotte  Islands  already  referred  to  in  this  paper. 

Axdfi.rs  VAKiKOATrs,  Car/ientrr.  Quatsiuo  Sound  at  station  No.  19,  a  fully  grown  living 
specimen. 

Axuri.rs  M"i>ESTrs,  Carpenter.  Strait  of  Georgia  at  station  No.  2,  five  living  specimens. 
1'rohahly  only  a  pale  local  variety  of  the  species  last  mentioned. 

MACO.MA  oirrrsA,  Carpenter.  (Sp.)  Discovery  Passage  at  station  No.  7,  one  adult  and 
perfect  shell;  Queen  Charlotte  Sound  at  stations  Nos.  15  and  16,  one  specimen 
from  each,  and  Quatsino  Sound  at  station  No.  19,  two  living  specimens 

MACOMA  CAKJX>TTKNSIS,  Whitr.uvt-s.  Johnstone  Strait  at  station  No.  9,  abundant,  alive; 
Quatsino  Sound  at  station  No.  20,  seven  adult  living  specimens. 

MACOMA  CALCARKA,  Chemnitz.  (=M.  sabulosa,  Spengler.)  Quatsino  Sound  at  stations  Nos. 
19  and  20,  one  perfect,  living  specimen  from  each. 

MACOMA  INCONSPICUA,  Broderip  and  Soiverby.  Queen  Charlotte  Sound  at  stations  Nos.  16 
and  17,  three  living  specimens  at  each.  A  single  shell  also,  which  appears  to  be 
an  unusually  large  form  of  this  species,  was  dredged  at  station  No.  17. 

MACOMA  NASUTA,  Conrad.  Abundant  at  low  water  in  Johnstone  Strait.  One  small,  living 
specimen  also  was  dredged  in  Discovery  Passage  at  station  No.  7. 

LYONSIA  (ENTODESMA)  SAXICOLA,  Baird.  Abundant,  of  large  size  and  living,  at  low  water, 
in  crevices  of  rock  among  kelp  and  other  seaweed,  at  Port  Neville,  on  the  mainland 
of  British  Columbia,  near  the  east  end  of  Johustone  Strait.  Low  tide  at  Beaver 
Harbour,  Vancouver  Island,  one  living  specimen.  Queen  Charlotte  Sound  at 
station  No.  11,  one  living  adult  shell. 
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LYONSIA  CALIFORNIA,  Conrad.  Strait  of  Georgia  at  station  No.  2,  one  living  shell ;  and 
station  No.  5,  abundant  and  alive.  Discovery  Passage  at  station  No.  7,  several ;  and 
at  station  No.  8,  one,  alive.  Queen  Charlotte  Sound,  a  few  living  specimens  at 
stations  Nos.  12,  14  and  16.  As  is  usual  in  this  genus,  the  shell,  when  freshly 
taken,  is  often  nearly  covered  with  a  fine,  sandy  envelopment. 

THRACIA  CURTA,  Conrad.  Quatsino  Sound  at  station  No.  19,  a  large  left  valve,  which 
measures  a  little  over  two  inches  in  length  by  one  inch  and  five-eighths  in  height. 

PANDORA  (KENNERLIA)  GRANDIS,  Dalt.  Discovery  Passage  at  station  No.  7,  two  nearly  adult 
living  shells  and  one  adult  and  perfect  but  dead  specimen.  Johnstone  Strait  at 
station  No.  10,  one  adult,  living  shell. 

PANDORA  (KENNERLIA)  FILOSA,  Carpenter  Strait  of  Georgia  at  station  No.  5,  three  living 
specimens — one  adult  and  two  small.  Discovery  Passage  at  station  No.  8,  three 
young  and  living  specimens  and  one  full  grown  but  dead  shell.  Quatsino  Sound 
at  station  No.  19,  six  adult,  living  specimens ;  and  at  station  No.  20,  one  living 
specimen. 

NE.ERA  PECTINATA,  Carpenter.  Une  or  two  living  specimens  from  each  of  the  following 
localities  : — Strait  of  Georgia  at  station  No.  5,  Discovery  Passage  at  station  No.  8, 
Johnstoue  Strait  at  station  No.  10,  Queen  Charlotte  Soiind  at  station  No.  17,  and 
Quatsino  Sound  at  station  No.  19.  The  largest  specimen,  which  measures  twenty 
one  mm.  in  length  and  thirteen  mm.  in  height,  is  from  the  locality  last  mentioned. 

SCHIZOTH^RTJS  NUTTALLI,  Conrad.  Common  at  low  tide  at  many  places  along  the  coast 
and  used  for  food.  The  only  localities  from  which  specimens  were  brought  are 
Galiano  Island  in  the  Strait  of  Georgia,  and  Fort  Eupert,  Beaver  Harbour,  on  the 
north  coast  of  Vancouver  Island. 

MYA  TRUNCATA,  L.  A  few  young  specimens  of  this  species  were  dredged  in  Discovery 
Passage  at  station  No.  8,  in  Johustoue  Strait  at  station  No.  10,  in  Queen  Charlotte 
Sound  at  station  No.  12,  and  in  Quatsiuo  Sound  at  station  No.  20. 

SAXICAVA  PHOLADIS,  L.  (=S.  rugosa,  Lamarck.)  A  few  specimens  of  this  common  littoral 
species  were  collected  at  low  water  at  the  entrance  to  Malaspiua  Inlet,  at  Port 
Neville,  B.  C.,  and  Quatsiuo  Sound.  A  living  but  immature  specimen,  also,  was 
dredged  at  station  No.  20  in  Quatsino  Sound. 

GASTEROPODA. 

TORNATINA  EXIMIA,  Baird.  Strait  of  Georgia  at  station  No.  5,  Discovery  Passage  at 
stations  Nos.  7  and  8,  Queen  Charlotte  Sound  at  station  No.  17,  and  Quatsino  Sound 
at  station  No.  20.  A  few  living  specimens  from  each  of  these  localities. 

CYLICHNA  ALBA,  Brown.     Associated  with  the  above  at  stations   Nos.  5   and   20,   one 

L  specimen  at  the  first  locality  and  five  at  the  last. 

IELIBE  (CHIORH^EA)  LEONINA,  Gould.    On  seaweed  in  Culleu  Harbour,  several. 
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DENDRONOTUS  PUEPUBEDS?  Bergh.  Elk  Harbour,  one  large  and  two  small  living 
specimens. 

SIPHONARIA  THKRSITES,  Carpenter.  Living  and  apparently  not  uncommon,  at  low  tide,  in 
Johnstone  Strait,  on  the  east  side  of  Queen  Charlotte  Sound  ;  on  the  north  and 
north-west  coast  of  Vancouver  Island,  from  Nahwitti  Bar  to  Quatsino  Sound,  and 
in  Quatsino  Sound. 

CADTJLUS  ABERRANS.    N.  Sp. 


1 

Kid.  2. — (Vc/u/t«  dkrruMx.    Hide  view  of  an  average  specimen,  enlarged  three  diameters. 

Shell  slender,  moderately  but  distinctly  curved,  large  and  much  elongated  for 
the  genus,  increasing  very  slowly  but  regularly  in  diameter,  not  distinctly  (if  at  all) 
swollen  in  advance  of  the  middle,  and  very  slightly  and  scarcely  perceptibly  con- 
stricted immediately  behind  the  aperture.  Test  extremely  thin,  surface  polished, 
very  glossy  and  shining,  smooth  to  the  naked  eye,  but  under  a  lens  it  is  seen  to  be 
marked  with  minute  and  transverse  but  somewhat  oblique  lines  of  growth. 

Length  oi'  an  average,  full-sized  example,  13.5  mm. ;  greatest  breadth  of  the 
same  near  the  anterior  end,  1.3  mm. 

Very  abundant  in  Quatsino  Sound  at  station  No.  20. 

This  little  shell,  which  is  nevertheless  of  large  size  for  the  genus,  looks  not 
unlike  an  immature  Dentalium,  and,  at  first  sight,  specimens  of  it  might  be  easily 
mistaken  for  half-grown  examples  of  D.  pre/iosum,  Nuttall,  which  the  Indians  say 
occurs  at  the  same  locality.  It  may,  however,  be  distinguished  from  any  Denta- 
lium by  its  thin  test  and  highly  polished  outer  surface,  though  the  swelling  of  the 
shell  in  advance  of  the  middle  and  the  constriction  behind  the  aperture,  which  are 
usually  marked  characters  in  the  genus  Cadulw,  are  reduced  to  a  minimum  in  this 
species,  and  in  most  specimens  are  quite  imperceptible. 

The  writer  has  been  informed  by  Mr.  Ball  that  there  are  specimens  of  this  shell 
in  the  museum  of  the  Smithsonian  Institution  at  "Washington,  which  were  collected 
by  Dr.  .T.  O.  Cooper  at  Catalina  Island,  California. 

MoPAlilA  ciblATA,  Sowerby.  (Sp.)  More  or  less  abundant,  living,  at  low  tide,  in  Discovery 
Passage,  Johnstoue  Strait,  the  Goletas  Channel,  and  Quatsino  Sound.  One  living 
specimen  was  dredged  in  Queen  Charlotte  Sound  at  station  No.  13. 

MOPAUA  LIONOSA,  Gould.  Living,  at  low  tide,  on  the  north  side  of  the  Strait  of  Georgia, 
in  the  Goletas  Channel,  and  in  Queen  Charlotte  and  Quatsino  Sounds. 
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MOPALIA  WOSSNESSENSKYI,  Middendorf.  Associated  with  the  two  preceding  species,  but 
apparently  very  much  rarer  than  either. 

PLACIPHORELIA  IMPORCATA,  Carpenter.  (Sp.)  Johnstone  Strait  at  station  No.  10,  one 
small,  living  specimen,  with  the  girdle  partly  overgrown  by  a  hydroid. 

CBYPTOCHITON  STELLERI,  Middendorf.  Discovery  Passage,  between  Vancouver  and  Cortez 
Islands,  in  about  one  fathom  of  water,  one  living  specimen.  Low  tide,  Johnstone 
Strait,  two  living  specimens ;  and  on  Thurlow  Island,  east  end  of  Johnstone  Strait, 
four  living  shells.  Low  iide,  Beaver  Harbour,  Vancouver  Island,  one  living 
specimen.  One  living  specimen,  also,  was  dredged  in  Queen  Charlotte  Sound  at 
station  No.  15. 

Dr.  Dawson  states  that  this  species  is  generally  distributed  on  rocky  ground 
at  and  below  low  tide  mark,  but  that  it  is  nowhere  very  abundant.  This  and  the 
next-named  species  are  cooked  and  eaten  by  Indians. 

KATHERINA  TUNICATA,  Sowerby.  Oil  rocks  at  low  water  all  over  the  coast,  and  iu  some 
places  very  abuudaiL. 

LEPTOCHITON  CANCELLATUS,  Sowerby.  Queen  Charlotte  Sound  at  station  No.  12,  eleven 
small  but  living  specimens,  four  of  which  have  been  identified  with  this  species 
by  Mr.  "W.  H.  Dall.  Three  specimens  of  a  small,  white  Chiton,  from  station  No.  14, 
appear  also  to  belong  to  this  species. 

LEPTOCHITON  PUNCTATUS.    N.  Sp. 


FIGS.  3  and  4.—Lcptochiton  jmnctalus.    The  figure  on  the  left  hand  side  represents  the  type 

specimen  enlarged  three  diameters,  and  that  on  the  right  one  of  the  central 

valves,  enlarged  eight  diameters  to  shew  the  sculpture. 

Shell  sm-dll,  elongated,  rather  strongly  elevated,  back  distinctly  angulated ; 
colour,  pale  cream  or  nearly  white,  but  with  a  few  small  patches  of  reddish-brown 
on  the  girdle,  and  a  narrow  and  non-continuous  series  of  variously  interrupted 
and  broken  up  yellowish-brown  spots  upon  the  median  line  of  all  the  valves  but 
the  anterior  one.  Girdle  squamose,  the  scales  closely  imbricating,  much  broader 
than  high,  and  distinctly  striated  when  viewed  under  an  achromatic  microscope 
with  a  half-inch  objective.  Mucro  central  and  tolerably  distinct  where  not  worn 
off;  anterior  valve  marked  with  faint  but  rather  numerous  radiating  striae  and 
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concentric  lines  of  growth.  Central  areas  of  all  the  valves  but  the  anterior  one 
regularly  pitted,  as  viewed  by  an  ordinary  simple  lens  of  moderate  power,  the 
pitting  being  most  distinct  near  the  suture.  These  pits  are  the  interstices  between 
longitudinal,  lightly  curved  and  convergent  -raised  lines,  and  the  curved  raised 
lines  of  growth.  Lateral  areas  of  the  valves  (exclusive  of  the  anterior  one)  not  so 
distinctly  pitted,  but  more  or  less  marked  with  faint  radiating  stris-e,  especially 
those  of  the  anterior  portion  of  the  shell  ;  those  of  the  third  to  the  seventh,  both 
inclusive,  each  bearing  from  four  to  six  distant,  isolated,  prominent  and  rounded 
tubercles  on  each  side,  three  being  usually  placed  on  each  of  the  lines  which 
separate  the  lateral  from  the  central  areas. 

Length  of  the  only  specimen  collected,  about  fourteen  millimetres  ;  maximum 
breadth  of  the  same,  six  and  a  half. 

Discovery  Passage  at  station  No.  7,  one  living  specimen. 

An  interesting  and  beautiful  little  species,  apparently  well  characterized  by 
the  peculiarly  punctate  surface  of  the  central  area  of  the  valves. 

Ki.ijA  UNKATA,  Wood.  (Sp.)  Frequent,  living,  at  low  water,  on  the  north  shore  of 
the  Strait  ot  Georgia,  in  Malaspina  Inlet,  Discovery  Passage,  Race  Passage  in 
.Tohnstone  Strait,  Queen  Charlotte  Sound,  and  on  the  north  and  north-west  coast 
of  Vancouver  Island,  from  Nahwitti  Bar  to  Quatsino  Sound.  Taken  abundantly 
from  tin1  stomach  of  a  harlequin  duck  (Histrionicus  torquatus)  shot  at  Mittlenatch 
Island,  in  the  Strait  of  Georgia.  Dredged  also  in  Queen  Charlotte  Sound  at  station 
No.  \-2. 


.N  iNTKi:sTiN(-n  s,  Cniild.  (Sp.)  Low  tide  in  Race  Passage  Johnstone  Strait, 
and  in  Queen  Charlotte  Sound,  but  apparently  not  common.  More  abundant  in 
Discovery  Passage  at  station  No.  7,  in  Johnstone  Strait  at  station  No.  10,  in  Queen 
Charlotte  Sound  at  stations  Nos.  12,  14,  15  and  16,  and  in  Quatsiuo  Sound  at 
station  No.  20. 

ISCHNOKADSIA   TRIKIDA,    Carpenter.      (Sp.)      Queen    Charlotte   Sound,    one    large,    living 
specimen. 


'LEVRUS  MERTENSII,  Middendorf.  (Sp.)  Discovery  Passage  at  station  No.  7,  two 
living  specimens;  and  Queen  Charlotte  Sound  at  station  No.  15,  one  living 
example. 

ACM.EA  (COLLISELLA)  PATINA,  Eschsclioltz.  Abundant,  living  at  low  tide  in  Johnstone 
Strait. 

A.CMM\  (CoLUSXLLA)  PELTA,  EschschoUz.  Common  and  alive  at  low  tide  at  the  north  end 
of  Terada  Island,  Strait  of  Georgia  ;  in  Discovery  Passage,  between  Seymour  Nar- 
rows and  Elk  Harbour  ;  in  Johustone  Strait  ;  on  the  east  side  of  Queen  Charlotte 
Sound  ;  and  along  the  north  and  north-west  coast  of  Vancouver  Island,  from  Nah- 
witti  Bar  to  Quatsiuo  Sound.  Numerous  but  dead  specimens  were  dredged  in 
Discovery  Passage  at  station  No.  7. 

(CoLiJSELLA)   PERSONA,  Esclischoltz.     Low  tide  in  Discovery   Passage,  between 
Seymour  Narrows  and  Elk  Harbour,  four  adult,  living  specimens. 
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ACM.EA  MITRA,  Eschschollz.  Low  tide  at  Malaspina  Inlet  in  the  Strait  of  Georgia,  and 
Queen  Charlotte  and  Quatsino  Sounds.  Dredged  also  in  Queen  Charlotte  Sound  at 
stations  Nos.  12,  15  and  18,  and  at  the  entrance  to  Quatsiuo  Inlet  at  station  No.  19. 
Moderately  abundant  near  low  water  mark  almost  everywhere. 

AcM^5A  INSTABILTS,  Gould.  Low  tide  on  the  north  and  north-west  coast  of  Vancouver 
Island,  between  Nahwitti  Bar  and  Quatsino  Sound  ;  three  adult,  but  dead  shells. 

CRYPTOBRANCHIA  CONCENTRICA,  Middendwf.  (=Lepeta  ccecoides,  Carpenter.)  Queen 
Charlotte  Sound  at  station  No.  17,  one  living  specimen  ;  and  Quatsiuo  Sound  at 
station  No.  20,  several. 

GLYPHIS  ASPERA,  Eschscholtz.  Common,  living  at  low  tide  in  Malaspina  Inlet,  Strait  of 
Georgia  ;  in  .Tohnstone  and  Broughton  Straits  ;  in  the  Goletas  Channel,  and  on  the 
west  coast  of  Vancouver  Island,  north  of  Quatsiuo  Sound. 

PUNCTURELLA  CUCULLATA,  Gould.  Low  water  at  Race  Passage,  .Tohnstone  Strait,  one 
large,  living  specime»\.  Dredged  also  alive,  but  sparingly,  in  Discovery  Passage 
at  station  No.  7,  in  Queen  Charlotte  Sound  at  stations  Nos.  12  and  17,  and  in 
Quatsino  Sound  at  station  No.  20. 

PUNCTURELLA  GALEATA,  Gould.  Dredged  living,  but  in  very  small  numbers,  in  Discovery 
Passage  at  station  No.  7,  in  .Tohnstone  Strait  at  station  No.  10,  in  Queen  Charlotte 
Sound  at  stations  Nos.  12,  15  and  18,  and  in  Quatsiuo  Sound  at  station  No.  20. 
Specimens  sometimes  occur  which  seem  to  be  intermediate  in  their  .sculpture 
between  this  and  the  preceding  species. 

HALIOTIS  KAMTSCHATKANA,  Jonas.  Living  at  a  little  below  low  tide  at  Port  Neville,  on 
the  mainland  of  British  Columbia,  north  of  Johustone  Strait ;  at  Beaver  Harbour, 
on  the  north-east  coast  of  Vancouver  Island  ;  in  the  Goletas  Channel  ;  and  at  the 
entrance  to  Quatsino  Inlet.  Dr.  Dawsou  says  that  this  species  is  most  abundant  in 
exposed  situations  on  the  northern  and  outer  coast  of  Vancouver  Island,  but  that 
it  is  rarely  met  with  in  the  Strait  of  Georgia  or  other  laud-sheltered  waters. 

The  animal,  or  foot  of  I  he  animal,  is  eaten  by  the  Indians,  and  dried  for  sale 
to  the  Chinese,  while  the  nacreous  interior  of  its  shell  is  largely  used  by  the 
Indians  for  inlaying  and  other  ornamental  or  decorative  purposes. 

PACHYPOMA  GIBBEROSUM,  Chemnitz.  On  rocks  and  kelp  at  a  little  below  low-water  mark 
iu  Quatsino  Sound;  abundant  at  some  localities. 

The  thick,  calcareous  operculum  of  this  shell  is  used  for  ornamental  inlaying, 
in  wooden  ware,  by  the  Indians  of  the  coast. 

LEPTOTHYRA  SANGUINEA,  L.  (Sp.)  Living,  at  low  tide,  in  Johnstone  and  Broughton 
Straits,  in  the  Goletas  Channel,  and  on  the  east  side  of  Queen  Charlotte  Sound. 
Dredged,  also,  in  Queen  Charlotte  Sound  at  station  No  15,  and  in  Quatsino  Sound 
at  station  No.  20. 

Mr.  Tryon  appears  to  be  mistaken  in  supposing  that  the  Californiau  shells 
which  Dr.  Carpenter  referred  to  this  species,  have  a  "  corneous  "  operculum  and 
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are  different  from  the  Turbo  sangvineus  of  Liuntcus.1  In  a  letter  to  the  writer, 
Mr.  Ball  says: — "The  west  coast  shell  is  the  sanguineu,  L.  ;  is  not  the  type  of 
CoHonia,  Gray,  which  is  African  and  \imbilicated,  and  has  a  calcareous  operculum. 
It  inhabits  Japan,  California,  and  the  JSgean  Sea."  The  specimens  collected  by 
Dr.  Dawsou  certainly  have  a  calcareous  operculum. 

CHLOROSTOMA  FUNEBRALE,  A.  Adams.  Collected  abundantly,  living,  at  or  a  little  below 
low  tide  level  on  the  north  and  north-west  coast  of  Vancouver  Island,  between 
Nahwitti  Bar  and  Quatsino  Sound.  Apparently  confined  to  the  north  and  west 
coast  o!  the  island. 

CALUOSTOMA  COSTATUM,  Murti/n.  Low  tide  in  Johnstone  and  Broughton  Straits,  in  the 
Goletas  Channel,  and  on  the  east  side  of  Queen  Charlotte  Sound, — common  and 
living.  Dredged  also,  abundantly  and  alive,  in  Queen  Charlotte  Sound  at  station 
No.  15. 

CALUOSTOMA  ANNTLATITM,  Martyn.  Johnstone  Strait  at  station  No.  10,  one  small,  living 
specimen.  A  much  scarcer  species  than  the  preceding  one  on  the  coasts  of 
Vancouver  and  the  Queen  Charlotte  Islands. 

GIHBULA  (PnoucTs)  puu.Kio.  Mnrlyn.  Abundant  at  and  a  little  below  low  water  mark, 
in  Johnstone  and  Broughton  Straits,  in  the  Goletas  Channel,  on  the  east  side  of 
Queen  Charlotte  Sound,  and  on  the  northern  and  western  coasts  of  Vancouver 
Island ;  often  on  fronds  and  stems  of  Macrocystis.  . 

The  specimens  from  Carpenter  Bay,  which  were  referred  by  the  writer  to  the 
Chlontstama  brunnrum  of  Philippi,  in  a  list  of  shells  from  the  Queen  Charlotte  Islands, 
published  in  the  Report  of  Progress  of  the  Geological  Survey  of  Canada  for  1878-79 
(p.  201  H),  are  forms  of  this  species.  The  true  Chlorosloma  brunneum  has  not  yet  been 
found  north  of  California. 

SOLAKIELLA  I'ERAMAiiius,  Carpenter.  Six  line  living  specimens  of  this  rare  shell  were 
dredged  in  Queen  Charlotte  Sound  at  station  No.  17.  The  species  had  not  pre- 
viously been  recorded  as  occurring  north  of  California.  Mr.  W.  H.  Ball,  who  has 
examined  three  of  the  specimens  collected  by  Dr.  Dawson,  says  that  they  are  "ruder 
and  larger  than  those  from  the  Santa  Barbara  Channel,"  and  that  the  former  "  might 
perhaps  be  regarded  as  a  local  variety  of  the  species."  Dr.  Paul  Fischer  ("  Manuel  de 
Conchyliologie,"  Paris,  p.  826)  says  that  Macliaroplax  of  Friele  (1877)  is  synonymous 
with  Solariella  of  Searles  Wood  (1842). 

MARGARITA  CIDARIS,  A.  Adams.  Johnstone  Strait  at  station  No.  10,  two  very  young  but 
living  shells.  Queen  Charlotte  Sound  at  station  No.  17,  a  fine  series  of  eighteen 
living  specimens  of  all  ages,  several  being  adult,  and  the  largest  measuring  forty 
six  millimetres  in  height  (or  length)  by  about  thirty-two  in  maximum  breadth- 
Entrance  to  Quatsino  Inlet  at  station  No.  19,  two  half-grown  and  dead  shells. 

The  only  previously  known  specimen  of  "this  very  remarkable  and  unique 
shell,"  as  Dr.  P.  P.  Carpenter  calls  it,  was  found  at  Neeah  Bay,  Washington  Territory, 
by  Mr.  J.  G.  Swan. 

'See  Structure!  and  Systematic  Conchology,  ii.  306,  312. 
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In  one  of  the  specimens  collected  by  Dr.  Dawson  the  colnmella  has  a  greenish 
iridescence  not  unlike  that  of  some  varieties  of  labradorite. 

MARGARITA  PUPILLA,  Gould.  Collected  sparingly,  alive",  at  low  water  mark  in  Beaver 
Harbour  (on  the  north-east  coast  of  Vancouver  Island),  in  the  Goletas  Channel,  on 
the  east  side  of  Queen  Charlotte  Sound,  and  at  the  entrance  to  Qnatsino  Sound. 
Dredged  also,  in  small  numbers  but  living,  in  the  Strait  of  Georgia  at  stations 
Nos.  2,  5  and  6,  in  Discovery  Bay  at  station  No.  7,  in  Johnstone  Strait  at  station 
No.  10,  in  Queen  Charlotte  Sound  at  stations  Nos.  12,  14,  16,  17  and  18,  and  in 
Quatsino  Sound,  at  station  No.  20. 

MARGARITA  LIRULATA,  Carj/enter  Discovery  Passage  at  station  No.  17,  one  very  small 
living  specimen  ;  Queen  Charlotte  Sound,  at  station  No.  12,  about  twenty  adult 
living  specimens ;  and  Quatsino  Sound  at  station  No.  20,  one  living  and  full- 
grown  shell. 

In  the  seventh  volume  of  the  "American  Journal  of  Couchology,"  (pp.  128, 
129)  Mr.  Dall  expresses  the  opinion  that  Gibbula  ojitabilis,  Cpr.,  G.  parcipicla,  Cpr., 
G.  funiculata,  Cpr.,  Q  succincla,  Cpr.,  and  perhaps  G.  lacunutu,  Cpr.,  as  well  as 
Margarita  tenuisculpta,  Cpr.,  are  all  forms  of  the  present  "  protean  species." 

MARGARITA  HELICINA,  Fabricius.  Low  tide  in  Johnstoue  Strait,  three  immature,  living 
specimens.  Dredged  also  in  Queen  Charlotte  Sound  at  stations  Nos.  12  and  16, 
one  living,  adult  shell  at  each. 

CREPIDULA  DORSATA  (Broderip),  var.  LINGULATA,  Gould.  (=C.  bilobata,  Reeve.)  Low  tide 
at  the  entrance  to  Malaspina  Inlet,  in  the  Strait  of  Georgia,  and  in  Quatsino 
Sound ;  three  or  four  living  specimens  at  each  locality.  Dredged  also  very 
sparingly,  but  alive,  in  the  Strait  of  Georgia  at  station  No.  2,  and  in  Johustoue 
Strait  at  station  No.  10. 

CREPIDULA  ADUNCA,  Sowerby.  Entrance  to  Quatsino  Sound  at  low  water,  and  on  the  west 
coast  of  Vancouver  Island,  north  of  Quatsino  Sound,  also  at  low  water, — a  single 
specimen  at  each  of  these  localities. 

CREPIDULA  NAVICELLOIDES,  Nuttall.  Dredged  in  very  small  numbers,  but  alive,  in  Queen 
Charlotte  Sound  at  stations  Nos.  12,  14  and  16.  Mr.  Tryon  thinks  that  this  shell  is 
only  a  local  variety  of  C.  Lessoni,  Broderip. 

GALERUS  FASTIGIATUS,  Gould.  Not  uncommon  and  living,  in  Discovery  Passage  at  station 
No.  7,  in  Johnstone  Strait  at  station  No.  10,  and  in  Queen  Charlotte  Sound  at 
stations  Nos.  12,  14  and  16.  The  Galerus  from  the  Queen  Charlotte  Islands,  which 
was  named  G.  contortus,  Gould,  b/  the  writer,  in  the  paper  already  referred  to,  is 
almost  certainly  G.  fastigiatus,  but  this  latter  name,  Mr.  Tryon  says,  is  a  synonym 
of  G.  mamillaris,  Broderip. 

BIVONIA  COMPACTA,  Carpenter.  Discovery  Passage  at  station  No.  7,  a  living  specimen  on 
Trophon  tenuisculptus,  Carpenter ;  and  in  Quatsino  Sound  at  station  No.  19,  one 
specimen,  also  living,  attached  to  the  under  valve  of  a  typical  example  of  Pecten 
hastatus. 

Sec-.IV.,  1886.    17. 
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MESALIA  RETICULATA,  Mighels.  (=TurriteUa  laclea,  Holier,  and  Mesalia  ladeola,  Carpenter.) 
Dredged  rather  abundantly,  living,  in  the  Strait  of  Georgia  at  station  No.  5,  in 
Discovery  Passage  at  station  No.  8,  in  Johnstone  Strait  at  station  No.  10,  in 
Queen  Charlotte  Sound  at  stations  Nos.  12,  13,  14  and  17,  and  in  Quatsino  Sound 
at  station  No.  20. 

BITTIUM  Fii/)suM,  Gould.  Common,  living,  at  low  tide,  in  Malaspina  Inlet,  Strait  of 
Georgia ;  in  Discovery  Passage,  between  Seymour  Narrows  and  Elk  Harbour ;  in 
Johnstone  Strait,  the  Goletas  Channel,  and  Queen  Charlotte  and  Quatsino  Sounds. 

BITTIUM  MUNITUM.  (=Cerithiopsis  munita,  Carpenter.)  Queen  Charlotte  Sound  at  station 
No.  12,  ten  fine  and  mostly  living  specimens.  The  writer  is  indebted  to  Mr.  W. 
II.  Dull  for  the  suggestion  that  this  shell  is  probably  a  Bittium  rather  than  a 
Cerithiopsis,  and  that  the  Cerithiopsis  columna  of  Dr.  Carpenter  is  only  an  abnormal 
form  of  it. 

LITTORINA  SITCHANA,  Philippi.  A  common  littoral  species  throughout  the  district.  A  few 
specimens  of  it  were  dredged  in  Discovery  Passage,  at  station  No.  7.  The  late  Dr. 
Jt.'lfreys  regarded  this  shell  as  only  a  local  variety  of  the  European  L.  rudis. 

LITTORINA  SCUTUIATA,  Gould.  With  the  preceding  species,  but  apparently  not  quite  so 
common. 

LACUNA  SOLIDI'LA,  Loven.  (— Z,.  rarinata,  Gould.)  A  few  living  specimens  were  taken  at 
or  near  low  water  in  Alert  Bay,  B.  C.,  and  it  was  dredged  living,  but  in  very  small 
numbers,  in  Discovery  Passage  at  station  No.  8,  and  in  Queen  Charlotte  Sound  at 
stations  Nos.  12  and  1.x  Dr.  Jeffreys  was  of  the  opinion  that  this  shell  is  a  variety 
of  L.  Jivaricdta,  Fabricius  (—L.  vincta,  Montagu),  of  northern  Europe. 

BAUT..EEIA  SUHTENUIS,  Carpenter.  Queen  Charlotte  Sound  at  station  No.  12,  one  living 
specimen. 

SURCUIA  PEUVER.SA,  Gabb.  Queen  Charlotte  Sound  at  station  No.  16,  one  large,  living 
specimen,  an  inch  and  three-quarters  in  length,  and  another  small  but  living  shell ; 
and  station  No.  17,  an  immature  but  living  specimen. 

This  large  and  remarkable  species,  which  is  invariably  siuistral,  was  previously 
dredged  alive  by  Mr.  James  Richardson  in  from  thirty  to  seventy  fathoms  in  the 
Strait  of  Georgia.  In  the  young  state  the  test  is  nearly  smooth  and  covered  by  a 
very  pale,  greenish-grey  epidermis,  and  the  body  whorl  is  encircled  by  two  spiral 
bands  of  a  faint  reddish-brown  tint,  one  next  to  the  suture  and  the  other  a  little 
below  the  middle. 

BELA  FIDICULA,  Gould.  Johnstone  Strait  at  station  No.  10,  four  specimens ;  Queen 
Charlotte  Sound  at  stations  Nos.  14  and  16, — one  living  specimen  at  the  first,  and 
two  full-grown,  living  shells  at  the  second. 

BEI.A  TABULATA.  (=Mangelia  labulala,  Carpenter.)  Queen  Charlotte  Sound  at  station 
No.  16,  two  specimens.  Perhaps  only  a  variety  of  the  last  named  species. 

BBLA  VIOLACEA,  Mighels,  var.  (Teste  Ball.)  Queen  Charlotte  Sound  at  station  No.  14,  one 
living  specimen. 
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TTJRBONILLA  VANCOTJVERENSIS.  (  Cliemnitzia  Vancouverensis,  Baird.)  Discovery  Passage 
at  station  No.  *7,  one  living  shell ;  Johnstone  Strait  at  station  No.  10,  one  living 
shell ;  Queen  Charlotte  Sound  at  station  No.  13,  eight  living  examples  of  a  white- 
shelled  variety  of  this  species. 

ODOSTOMIA  SITKENSIS,  Dall.  Strait  of  Georgia  at  station  No.  2,  one  living  and  full-grown 
specimen. 

EULIMA  POLITA,  L.  Living  and  frequent  in  the  Strait  of  Georgia  at  stations  Nos.  5  and 
6,  in  Discovery  Passage  at  stations  No.  "7  and  8,  in  Johustone  Strait  at  station  No. 
10,  in  Queen  Charlotte  Sound  at  stations  Nos.  14,  15  and  17,  and  in  Quatsino 
Sound  at  station  No.  20. 

About  fifty  living  specimens  of  this  shell  were  dredged  by  Dr.  Dawson,  and 
the  only  observable  difference  between  them  and  authentic  English  examples  of 
E.  polita  is  one  of  size,  the  former  attaining  frequently  to  a  length  of  thirteen  milli- 
metres, while  the  latter  are  sometimes  as  much  as  sixteen  mm.  long.  Smaller 
specimens  of  the  same  shell  were  dredged  by  Mr.  Richardson  in  the  Strait  of 
Georgia  in  18*75,  and  these  were  referred  by  the  writer  to  the  E.  micans  of  Car- 
penter, in  "Canadian  Naturalist,"  Vol.  VIII,  N.  S.  ;  but  Dr.  Carpenter  himself 
regarded  E.  micans  as  "perhaps  a  smaller  variety  of  the  European  E.  jiolttu." 

EULIMA  INCUKVA,  Renieri  (=E.  distorta,  auct.)  With  the  above,  but  not  nearly  so  common, 
at  stations  Nos.  6,  10  and  14.  Two  living  specimens  were  also  taken  at  low  tide  in 
Discovery  Passage,  between  Seymour  Narrows  and  Elk  Harbour,  and  one  at  low 
tide  in  the  Goletas  Channel. 

SCALARIA  INDIANORUM,  Carpenter.  One  fine,  living  adult  specimen  of  this  species,  measur- 
ing nearly  an  inch  and  a  half  in  length,  was  dredged  in  Discovery  Passage  at 
station  No.  *7. 

CANCELLARIA  CIRCUMCINCTA,  Dall.  Johnstone  Strait  at  station  No,  10,  one  living  and 
adult  specimen;  Queen  Charlotte  Sound  at  station  No.  12,  a  series  of  about  twenty 
living  specimens,  and  at  station  No.  13,  one  full-grown  living  shell. 

ADMETE  VIRIDULA,  Fabricius.  Queen  Charlotte  Sound  at  stations  Nos.  12  (three  living 
specimens),  1*7  (two  living  specimens),  and  18  (one  living  specimen).  Most  of 
these  belong  to  the  short-spired  variety  of  the  species,  to  which  Verkruzen  has 
given  the  name  undatocostata. 

TRICHOTROPIS  CANCELLATA,  Hinds.  Dredged  more  or  less  abundantly,  alive,  in  the  Strait 
of  Georgia  at  station  No.  5,  in  Discovery  Passage  at  station  No.  7,  in  Johnstone 
Strait  at  station  No.  10,  and  in  Queen  Charlotte  Sound  at  stations  Nos.  12,  13, 
15,  16,  1*7  and  18.  Taken  living  also,  in  some  numbers,  at  low  water  in  Johnstone 
Strait  and  the  Goletas  Channel. 

YELUTINA  L^VIOATA,  L.    Discovery  Passage  at  station  No.  8,  one  living  specimen. 

NATICA  CLATJSA,  Broderip  and  Sowerby.    Taken  sparingly,  but  alive  and  in  some  cases  of 
considerable  size,  at  low  water,  on  the  north  shore  of  the  Strait  of  Georgia ;  in 
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Johnstone  Strait ;  at  Bearer  Harbour,  Vancouver  Island ;  on  the  east  side  of  Queen 
Charlotte  Sound,  and  on  the  north  and  north-west  coast  of  Vancouver  Island 
between  Nahwitti  Bar  and  Quatsino  Sound.  Dredged  also,  alive,  but  in  small 
numbers,  in  the  Strait  of  Georgia  at  station  No.  5,  in  Discovery  Bay  at  station  No. 
7,  and  in  Queen  Charlotte  Sound  at  stations  Nos.  12  and  It. 

LUNATIA  LEWISII,  Old.     Low  tide,  entrance  to  Malaspina  Inlet,  one  specimen. 

LUNATIA  PALLIDA  ?  Brwlerip  and  Sowerby.  Queen  Charlotte  Sound  at  station  No.  17,  two 
dead  and  imperfect  shells. 

TRITON  (PBIENE)  OREGONENSIS,  Redfield.  Low  tide  in  Johnstone  and  Broughton  Straits, 
in  the  Goletas  Channel,  and  on  the  east  side  of  Queen  Charlotte  Sound,  but  appar- 
ently not  very  common.  Dredged,  living  and  adult,  but  in  very  small  numbers, 
in  Johnstone  Strait  at  station  No.  10,  and  in  Queen  Charlotte  Sound  at  stations 
Nos.  11  and  lii.  This  shell  is  possibly  only  a  local  variety  of  the  Triton  cancellatus 
of  Lamarck,  i'rom  South  America. 

MAKOINELLA  (VOLUTELLA)  PYUIKOKMIS,  Carpenter.  Low  tide  in  the  Goletas  Channel; 
dredged  also  in  Queen  Charlotte  Sound  at  station  No.  12,  and  in  Quatsino  Sound 
at  station  No.  '20.  One  adult,  living  shell  of  this  diminutive  species  at  each  of 
these  stations. 

OLIVELLA  HIPLICATA,  Sowerby.  Abundant,  living,  on  the  west  or  outer  coast  of  Vancouver 
Island. 

OMVKLLA  B.-ETICA.  Carpenter.  Strait  of  Georgia  at  stations  Nos.  2  (frequent)  and  5  (very 
abundant),  also  in  Discovery  Passage  at  station  No.  7,  and  in  Queen  Charlotte 
Sound  at  station  No.  lii.  Living,  and  apparently  not  uncommon,  at  each. 

CHRYSODOMTJS  MKATUS,  Mnrtyn.  Queen  Charlotte  Sound,  at  station  No.  12,  two  living 
but  very  young  specimens,  with  the  mammillated  apex  beautifully  preserved  ;  at 
station  No.  Hi,  one  half-grown  and  dead  specimen  ;  and  at  station  No.  17,  two  fine 
adult  specimens  (one  living),  with  a  short  spire  to  the  shell  and  an  unusually 
inflated  or  globose  body  whorl. 

CHRYSODOMUS  DIRUS,  Reeve.  (Sp.)  Abundant,  living,  at  low  water  at  the  entrance  to 
Malaspiua  Inlet  and  on  the  north  shore  of  the  Strait  of  Georgia ;  in  Discovery  Pas- 
sage, between  Seymour  Narrows  and  Elk  Harbour ;  in  Johnstone  and  Broughton 
Straits  ;  in  the  Goletas  Channel,  and  on  the  east  side  of  Queen  Charlotte  Sound. 
Dredged,  but  in  small  numbers,  in  Discovery  Passage,  at  station  No.  7.  The  generic 
position  of  this  species  is  uncertain,  as  the  animal  has  not  yet  been  described. 
The  shell  does  not  look  like  that  of  a  Chrysodomus  or  Sipho.  Tryon  places  it  in 
the  genus  Eulhria,  but  that  course  is  not  free  from  objections. 

SIPHON  VEBKRUZENI,  Kobelt.  Queen  Charlotte  Sound  at  station  No.  17,  associated  with 
Neptunea  lirata  and  other  rare  species ;  one  large,  dead  shell,  but  in  excellent  condi- 
tion. Mr.  Dall,  to  whom  the  writer  is  indebted  for  the  identification  of  this 
specimen,  writes  that  it  had  previously  been  found  in  Norway  and  in  Behring 
Sea  and  Strait,  but  that  the  present  is  the  most  southerly  locality  yet  reported  for  it. 
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BUCOINTJM  POLARE  (Gray),  war.  COMPACTUM,  Doll.  At  the  same  station  as  the  species  last 
mentioned  ;  one  adult  but  dead  shell,  in  good  condition.  This  species  was  collected 
by  Mr.  James  Richardson,  at  low  water,  near  Victoria,  Vancouver  Island,  in  1875. 

NASSA  (TRITIA)  MENDICA,  Gould.  Strait  of  Georgia  at  station  No.  5,  alive  and  plentiful ; 
Johnstone  Strait  at  station  No.  10,  one  living  specimen  ;  Queen  Charlotte  Sound 
at  station  No.  12,  several  living  shells ;  and  Quatsiuo  Sound  at  station  No.  20,  teu 
living  specimens. 

ASTYRIS  CARINATA  (Hinds),  var.  HINDSII.  (=Columbella  Hindsii,  Reeve.)  Low  tide  in  the 
Goletas  Channel,  one  living  specimen.  In  this  species  the  nucleus  of  the  oper- 
culum  is  said  to  be  subceutral,  or  "  somewhat  more  within  the  margin  "  than  it  is 
in  that  of  Nitidella  Gouldii. 

NITIDELLA  GOULDII,  Carpenter.  Strait  of  Georgia  at  station  No.  2,  two  living  specimens, 
and  at  station  No.  5,  abundant  and  living ;  Quatsino  Sound  at  station  No.  19,  three 
living  specimens. 

This  shell  has  teen  separated  from  the  preceding  species,  both  geiierically 
and  specifically,  mainly  upon  minute  differences  in  the  opercula,  the  nucleus  of  the 
operculum  of  N.  Gouldii  being  stated  to  be  nearly  marginal.  Murch,  Dall  and 
Fischer,  however,  assert  that  in  the  Columbellidie  the  operculum  is  so  variable 
that  it  does  not  afford  a  good  character  for  the  discrimination  of  genera  or  species, 
and  Tryou,  in  his  "Manual  of  Conch  ology,"  places  N.  Gouldii  among  the  synonyms 
of  Columbella  carinata. 

AMPHISSA  TXDRRUGATA,  Reeve.  Common,  living,  at  low  tide,  at  the  entrance  to  Malaspina 
Inlet ;  in  Race  Passage  and  other  localities  in  Johustoue  Strait ;  in  the  Goletas 
Channel,  and  in  Queen  Charlotte  and  Quatsino  Sounds.  Dredged  also,  alive  and  in 
some  numbers,  in  the  Strait  of  Georgia  at  station  No.  5,  and  in  Queen  Charlotte 
Sound  at  stations  Nos.  15,  16,  17  and  18. 

PURPURA  CRISPATA,  Chemnitz.  (=P.  lactuca,  Eschscholtz.)  Extremely  abundant  and  very 
variable  in  size,  shape,  sculpture  and  colour,  living  at  or  near  low  water  mark,  on 
the  north  shore  of  the  Strait  of  Georgia,  in  Discovery  Passage,  in  Johnstoue  and 
Broughton  Straits,  in  the  Goletas  Channel,  on  the  east  side  of  Queen  Charlotte 
Sound,  and  at  the  entrance  to  Quatsiuo  Sound.  Dredged  also  abundantly,  alive, 
in  Discovery  Passage  at  station  No.  7,  and  in  very  small  numbers  in  Johnstone 
Strait  at  station  No.  10,  and  in  Queen  Charlotte  Sound  at  station  No.  16. 

PTJRPURA  LIMA,  Maityn.  (=P.  canaliculata,  Duclos.)  At  low  water  throughout  the  district, 
associated  with  the  preceding,  of  which  Von  Martens  and  others  regard  it  as  only 
a  local  variety.  It  did  not,  however,  occur  at  any  of  the  stations  where  the  dredge 
was  used. 

JRPURA  SAXICOLA,  Valenciennes.  Queen  Charlotte  Sound,  at  low  tide,  five  adult,  living 
shells  of  a  variety  in  which  the  interior  of  the  aperture  and  part  of  the  columella 
is  stained  dark  brown,  while  the  former  is  margined  exteriorly  by  a  band  of  pale 
straw  colour.  Von  Martens  and  other  writers  regard  this  shell  as  a  mere  variety 
of  P.  lima,  Martyn. 
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OciNBBRA  LURIDA,  Middendorf.  Low  tide  in  Johnstone  Strait,  one  living,  adult  specimen  ; 
Queen  Charlotte  Sound  at  station  No.  13,  an  immature  and  dead  shell. 

OCINEBRA  INTERFOSSA,  Carpenter.  Living,  at  low  tide,  but  by  no  means  common,  iu 
Johnstone  Strait  and  the  Goletas  Channel ;  on  the  east  and  north  west  coast  of 
Vancouver  Island,  from  Nahwitti  Bar  to  Quatsino  Sound,  and  at  the  entrance  to 
Quatsiuo  Sound.  One  adult,  living  specimen  was  dredged  at  station  No.  20. 

CEROSTOMA  FOLIATUM,  Gmelin.  Fine  and  frequent,  living,  at  low  'tide,  at  Twin  Island  and 
the  entrance  to  Malaspina  Inlet,  in  the  Strait  of  Georgia ;  in  Johnstone  and  Brough- 
ton  Straits  ;  in  the  Goletas  Channel,  and  on  the  east  side  of  Queen  Charlotte  Sound. 
Dredged  also,  living  and  adult,  in  Discovery  Passage  at  station  No.  7. 

TKOPHON  OKPHEUS,  Gould.  (=T.  Stuarli,  E.  A.  Smith.)  Queen  Charlotte  Sound,  at  station 
No.  14,  an  immature,  living  shell,  nearly  an  inch  and  a  half  long,  with  the  varices 
prolonged  behind  into  semitubular  or  deeply  grooved,  long,  spiny  frills,  which 
curve  lightly  backward;  at  station  No.  16,  a  living,  adult  shell,  fully  two  inches 
lonir  ;  and  at  station  No.  18,  a  beautifully  preserved  living  specimen,  an  inch  and 
;i  quarter  in  length,  with  the  spinose  frills  prolonged  to  an  unusual  length  behind. 

TKOPHON  CIATHKATI'S,  L.  (=T.  multinistatus,  Eschscholtz.)  Low  water  in  Johnstone 
Strait,  one  adult,  living  specimen.  A  similar,  but  slightly  larger  one  was  dredged 
in  Queen  Charlotte  Sound  at  station  No.  12,  and  another  at  station  No.  16. 

TKOPHON  TENUISCULPTUS,  Carpenter.  (=T.  subserrnlus,  Sowerby.)  Not  uncommon,  alive, 
at  low  tide,  on  the  north  side  of  the  Strait  of  Georgia,  in  Seymour  Narrows,  and  in 
the  Goletas  Channel.  A  few  living  specimens,  also,  were  dredged  in  Discovery 
Passage  at  station  No.  7,  in  Johnstone  Strait  at  station  No.  10,  in  Queen  Charlotte 
Sound  at  stations  Nos.  12,  10,  17  and  18,  and  in  Quatsino  Sound  at  station  No.  19. 
The  largest  specimens  collected  are  a  little  more  than  an  inch  and  a  half  in 
length.  AVhen  examined  with  an  ordinary  simple  lens,  the  whole  surface  of  the 
shell  of  this  species  is  seen  to  be  almost  covered  by  densely-crowded,  minute, 
crenate  and  squamose  raised  lines  of  growth,  which  cross  the  spiral  grooves  and 
ridges  and  are  superimposed  upon  the  varices.  The  types  of  T.  tenuisculptus  are 
from  the  Pleistocene  deposits  at  San  Diego,  but  the  shell  is  by  no  means  uncommon 
in  a  living  state  on  the  coasts  of  Vancouver  and  the  Queen  Charlotte  Islands. 

CEPHALOPODA. 

O.MMASTREPHES  SAGlTTATUs,  Lamarck.  (Sp.)  Three  specimens  of  a  squid,  which  corre- 
spond very  well  with  Tryon's  description  and  figures  of  this  species  in  the  first 
volume  of  his  "Manual  of  Conchology,"  were  collected  at  low  water  in  Victoria 
Harbour,  Vancouver  Island. 

The  following  is  a  supplementary  list  of  fresh-water  and  land  shells,  fishes  (marine), 
batrachians,  ophidia,  birds  and  mammals  collected  by  Dr.  Dawson  and  Mr.  Dowling  in  the 
same  district  and  season  : — 
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FRESH-WATER  SHELLS. 

MAKGARITANA  MARGARITIFERA,  L.  Small  streams  entering  Malaspina  Strait,  on  the 
mainland  side,  four  small  specimens. 

LAND  SHELLS. 

SELENITES  VANCOUVERENSIS.  (—Helix  Vancouverensis,  Lea.)  Harbledown  and  Fender 
Islands,  in  Johnstone  Strait ;  and  Malcolm  Island,  in  Broughton  Strait ;  a  few 
living  examples  at  each  of  these  localities.  Quatsino  Sound,  one  dead  and  bleached 
shell. 

ARIOLIMAX  COLUMBIANUS?  Gould.  Malcolm  Island,  Broughtou  Strait,  three  specimens 
in  alcohol.  These  have  not  been  dissected,  and  therefore  may  possibly  be 
A.  Californicus,  Cooper. 

MESODON  COLUMBIANUS,  Isa.     Taken  sparingly  ou  Harbledown  and  Fender  Islands,  with 

% 

Selenites  Vancouver  ensis. 

AOLAIA  FIDELIS,  Gray.  North  point  of  Texada  Island,  three  living  and  six  dead  ;  entrance 
to  Malaspina  Inlet,  one  alive  ;  and  False  Bay,  Lasqueti  Island,  one  alive  ;  Growler 
Cove,  Broughton  Strait,  one  alive  and  one  dead. 


FISHES. 

MERLUCIUS  PRODUCTUS,  Ayres.  Merluccio.  Off  Gabriola  Island,  in  the  Strait  of  Georgia, 
In  this  fish  the  scales  on  the  sides  of  the  body,  which  have  been  described  as  very 
small,  are  really  comparatively  large  and  measure  six  millimetres  by  four.  They 
are,  however,  very  easily  rubbed  off. 

G-ADUS  PROXIMTJS,  Ayres.  Pacific  Tom  Cod.  Caught  in  Alert  Bay,  Cormorant  Island,  at 
station  No.  14. 

LlPARIS  PULCHELLA,  Ayres.  Taken  by  the  dredge  at  a  depth  of  thirty  fathoms  in  Queen 
Charlotte  Sound. 

SEBASTODES  MYSTINUS,  Jordan  and  Gilbert.  Black  Rock-Fish.  Caught  in  Queen  Charlotte 
Sound  at  station  No.  12. 

ANOPLOMA  FIMBRIA,  Pallas.  Coal  Fish.  Taken  at  Broughton  Strait,  near  Helmken 
Island. 

AMMODYTES  PERSONATUS,  Girard.  Pacific  Sand  Launce.  Alive  near  shore  at  Beaver 
Harbour,  Vancouver  Island. 

SIPHOSTOMA  CAIFORNIENSE,  Storer.  Big  Pipe-fish.  Two  rather  small  specimens  of  this 
species  were  collected  in  the  Strait  of  Georgia, 
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("it IM  i:i: \  COLLI^I,  Bennett.  "  Rat-fish  "  or  "  Elephant  Fish  "  of  American  icthyologists, 
but  according  to  Dr  Dawson  known  locally  as  the  "  Silver  Dog  Fish."  Queen 
Charlotte  Sound  at  station  No  14,  one  adult  male.  A  similar  specimen  was 
collected  by  Dr.  Dawson  in  1878,  in  deep  water  off  the  Queen  Charlotte  Islands. 

.    BATRACHIA. 

DIEMYCTYLFS  TOROSUS.  (=Trilon  torosus,  Eschscholtz,  and  Taricha  torosa,  Gray.)  The 
Warty  Salamander.  Texada  Island,  in  the  Strait  of  Georgia,  and  Coal  Harbour, 
Quutsino  Sound, — one  specimen  at  each  of  these  localities. 

OPHIDIA. 

EUTAINIA  PICKERINOII,  Jiaird  and  Girard.  Pickering's  Garter  Snake.  Oyster  Bay,  near 
Comox,  one  specimen  two  feet  and  three-quarters  of  an  inch  in  length;  and 
Gforgina  Point,  Maluspina  Inlet,  one  specimen  not  quite  two  feet  long. 


BIRDS. 

BRACHYRHAMPiirs  MARMoRATUs,  Gmelin.  (Sp.)  Marbled  Guillemot.  Northern  end  of 
Vancouver  Island,  two  specimens. 

PoDR'Ki's  coRNrrrs  (Gmelin)  Latham.  Horned  Grebe.  Two  young  specimens  of  this 
species  were  shot  at  (Jrowler  Cove,  Johnstone  Strait,  and  one  equally  young  at 
Farewell  Harbour,  Queen  Charlotte  Sound. 

PouifEPs  OR1SKIOENA?  Botlilaert.  Red-necked  Grebe.  A  young  grebe  which  may  be 
referable  to  this  species  was  shot  in  Broughton  Strait. 

CHROICOCEPHALUS  PHILADELPHIA  (Ord)  Lawrence.  Bonaparte's  Gull.  False  Bay,  Lasqueti 
Island,  one  immature  specimen. 

LARUS  (BLASIPUS)  HEERMANNI,  Cassin.  White-headed  Gull.  Malcolm  Island,  Bronghton 
Strait,  one  not  quite  adult  specimen. 

LARUS  OLAUCESCENS,  Lirhtenstein.  Glaucous-Winged  Gull.  Cullen  Harbour,  Queen 
Charlotte  Sound,  one  nearly  adult  specimen. 

OCEANODROMA  FURCATA,  Gmelin.  (Sp.)  Fork-tailed  Petrel.  Goletas  Channel,  north  end 
of  Vancouver  Island,  one  specimen. 

GRACULUS  DILOPHUS,  (Swainson)  Gray.  Double-crested  Cormorant.  Blunden  Harbour, 
Queen  Charlotte  Sound;  two  specimens,  both  devoid  of  crests  but  with  twdv.- 
feathers  in  the  tail. 

OIDEMIA  PERSPIOILLATA  (L.)  Fleming.  Surf  Scoter.  Comox  Harbour  or  Port  Augusta, 
Vancouver  Island,  one  adult  male. 
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OIDEMIA  AMERICANA,  Swainson.  American  Black  Scoter.  False  Bay,  Lasqueti  Island, 
Strait  of  Georgia,  one  adult  male. 

HISTRIONICUS  TORQUATUS  (L.)  Bonaparte.  Harlequin  Duck.  One  adult  male  of  this 
species,  in  fine  plumage,  was  shot  on  Lasqueti  Island,  at  False  Bay  ;  and  a  young 
male  at  Mittlenach  Island,  in  the  Strait  of  Georgia. 

MARECA  AMERICANA  (Gmelin)  Stephens.  American  Widgeon.  Beaver  Cove,  Broughton 
Strait,  a  young  male. 

NETTION  CAROLINENSIS  (Gmelin}  Kaup.  Green-winged  Teal.  Blunden  Harbour,  Queen 
Charlotte  Sound,  one  young  male. 

ARDEA  HERODIAS,  L.  Great  Blue  Heron.  A  young  bird  of  this  species  was  shot  in 
Cullen  Harbour,  and  a  similar  one  in  Bluuden  Harbour — both  in  Queen  Charlotte 
Sound. 

LOBIPES  HYPERBOREUS  (L.)  CuvKr.  Northern  Phalarope.  Fresh  Water  Bay,  Queen 
Charlotte  Sound,  one  rpecimen. 

STREPSILAS  MELANOCEPHALUS,  Vigors.  Black  Turnstone.  Forster's  Island,  Queen 
Charlotte  Souud,  three  specimens. 

HALIAETTJS  LEUCOCEPHAIAJS  (L.)  Savigny.  Bald  Eagle.  Johustoue  Strait,  one  young 
specimen. 

CoLAPTES  MEXICANUS,  Sivainson.  Red-shafted  Flicker.  Comox,  Vancouver  Island,  one 
specimen. 

CERYLE  ALCYON  (L.)  Boie.  Belted  Kingfisher.  Cullen  Harbour,  Queen  Charlotte  Sound, 
two  males  and  one  female. 

CYANURA  STELLERI  (Gmelin)  Baird.  Steller's  Jay.  Comox,  Vancouver  Island,  two  speci- 
mens. 

MAMMALIA. 

SciURUS  HTJDSONITJS,  Pallas,  var.  Red  Squirrel.  Comox,  Vancouver  Island  ;  one  specimen, 
which  differs  only  from  the  eastern  form  of  the  species  in  being  a  little  smaller  and 
not  so  distinctly  rufous  on  the  back. 

PHOCA  VITULINA,  L.  Harbour,  Hair,  or  Leopard  Seal.  One  specimen  of  the  North  Pacific- 
variety  of  the  Harbour  Seal  was  shot  in  Broughton  Strait.  The  species  may  be 
readily  distinguished  from  all  the  other  earless  seals  of  both  coasts  of  North 
America  by  the  oblique  implantation  of  its  molars. 

MTJSTELA  AMERICANA,  Turlon.     Sable.     Pine  Marten.    Johnstone  Strait,  one  specimen. 
CANIS  LUPUS,  (L.)     Wolf.     A  large  red  wolf  was  shot  near  Cullen  Harbour  ;  and  a  small 
grey  and  black  variety  at  Knox  Bay,  in  Johns  tone  Strait. 
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X. — On  the  Glaciation  and  Pleistocene  Subsidence  of  Northern  New  Brunswick  and 
South-Eastern  Quebec.1    By  E.  CHALMERS. 


(Communicated  by  Dr.  George  M.  Dawson,  May  27, 1886.) 

The  surface  geology  of  Eastern  Canada  presents  a  number  of  interesting  problems 
for  investigation,  some  of  which  have  given  rise  to  considerable  discussion.  The  two 
most  important  of  these,  perhaps,  are  the  glaciation,  whether  by  land  ice  or  icebergs,  or 
both,  and  the  oscillations  of  level  the  region  underwent  during  the  Post-Tertiary  period. 
This  paper  is  intended  as  a  brief  contribution  towards  the  elucidation  of  these  questions. 

Among  a  large  number  of  geologists  in  America  the  glacier  theory,  with,  perhaps, 
some  modifications,  is  acc^ited.  This  theory  explains  the  glacial  phenomena  of  Eastern 
Canada  and  the  New  England  States  by  supposing  a  thick  sheet  of  ice  of  early  Post- 
Tertiary  age  to  have  accumulated  on  the  surface  of  the  country,  which,  slowly  moving 
southward  from  the  Laurentide  Mountains,  crossed  the  St.  Lawrence  valley,  over-riding 
the  Notre  Dame  Range,  passing  thence  down  the  Atlantic  slope  towards  the  ocean,  striat- 
ing  the  rocks  and  transporting  masses  of  debris  in  its  course,  such  as  boulder-clay,  erratic 
blocks,  etc.  Its  general  adoption  is,  perhaps,  due  principally  to  the  fact  that  most  of  the 
striae  on  both  sides  of  the  mountain  range  referred  to,  as  well  as  on  the  soiith-east  slope  of 
the  Laurentides,  have  approximately  the  same  course,  that  is,  they  trend  nearly  south-east 
and  north-west,  or  about  at  right  angles  to  the  axis  of  the  Notre  Dame  Range.  But  the 
theory  has  other  features  to  recommend  it,  being  comprehensive  and  grand,  and  apparently 
at  once  solving  all  the  problems  pertaining  to  the  glaciation  of  the  region.  Observations 
made  by  Sir  W.  Dawson  in  the  St.  Lawrence  valley  for  many  years,  however  (see  his  "  Notes 
on  the  Post- Pliocene  Geology  of  Canada,"  contributed  to  the  "  Canadian  Naturalist,"  in  1872, 
and  also  "  Acadian  Geology,"  3rd  edition,  1878),  led  him  to  adopt  a  different  conclusion,  and 
he  has  long  contended  against  the  above  view.  In  the  course  of  his  investigations,  he 
ascertained  that  drift-ice  (icebergs,  coast  ice,  etc.)  had  been  transported  up,  and  probably 
down,  the  St.  Lawrence  valley  during  the  ice  age,  the  chief  abrasion  and  denudation  having 
been  apparently  caused  by  a  south-westward  flow  of  these.  He  also  found  evidences  of 
local  glaciers  having  debouched  into  this  valley  from  the  north,  following  the  courses  of  the 
Saguenay  and  Murray  Bay  Rivers,  etc. ;  and  that  the  Pleistocene  subsidence  of  the  region 
had  been  as  much  as  470  feet  below  the  present  sea  level  in  some  places,  especially  in  the 
vicinity  of  Montreal.  Boulders  of  Laurentian  rocks,  it  was  also  observed,  had  been  drifted 
up  and  down  the  valley.  These  facts  seemed  conclusive  against  the  theory  of  a  glacier 
having  moved  across  the  St.  Lawrence  valley  south-eastwardly  from  the  Laurentides,  pur- 

1  The  term  "  Pleistocene  "  is  here  employed  in  the  sense  in  which  it  is  used  in  Dr.  Archibald  Geikie's  Text 
Book  of  Geology,  2nd  edition;  and  as  equivalent  to  the  term  "Post- Pliocene"  of  Sir  W.  Dawson's  Acadian 
Geology,  3rd  edition,  to  distinguish  the  subsidence  under  consideration  from  that  which  took  place  in  the  Recent 
or  Prehistoric  period. 
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suing  a  course  over  the  eastern  part  of  the  Appalachians.  But  the  correspondence  in  the 
courses  of  the  strife  along  the  Notre  Dame  Kange  referred  to  above  (see  "Geology  of 
Canada,"  1868,  list  of  glacial  grooves,  p.  890,  Nos.  123  to  131,  and  138),  with  those  on  the 
higher  levels  on  the  north  side  of  the  St.  Lawrence,  lent  countenance  to  the  view  of  Sir 
William  Dawson's  opponents,  on  the  generally  accepted  supposition  that  all  ice-move- 
ments were  from  north  to  south.  Moreover,  it  was  also  contended  by  the  advocates  of 
extreme  land  glaciatiou  that  the  supposed  ice-mass  which  occupied  the  St.  Lawrence 
valley  was  of  sufficient  thickness  to  cause  the  bottom  to  move  up  the  valley,  while  the 
upper  porlion  pursued  the  course  indicated  by  the  stria;  just  quoted,  thus  at  once 
producing  all  the  phenomena  observed.  But  evidence  which  I  shall  adduce  in  this 
paper,  regarding  the  glaciation  of  the  northern  slope  of  the  Notre  Dame  Mountains,  and 
which  can  probably  be  applied  to  the  explanation  of  all  glacial  phenomena  along  the 
north-west  side  of  the  Green  Mountain  Ifange  as  well,  renders  it  now  apparent  that  local 
glaciers  moved  northward  from  their  summits,  or  rather  from  the  adjacent  watershed, 
into  the  hydrographical  basin  of  the  St.  Lawrence.  And  further,  this  mountain  range 
shed  the  ice,  or  snow  and  ice.  which  gathered  upon  it,  in  both  directions;  and  thus  the 
approximate  parallelism  of  the  courses  of  the  stritc  ou  the  north  and  south  sides,  is  due 
to  the  fact  that  the  ice  gravitated  down  the  slopes  at  about  right  angles  to  the  main  axis 
of  the  chain.  This  evidence,  together  with  the  proofs  of  a  north-west  and  south-east 
striation  on  tin-  lower  levels,  first  noted  by  Sir  W.  Dawson  and  already  referred  to,  seems  to 
leave  little  doubt  that  the  mode  of  glaciation,  in  the  drainage  basin  of  the  St.  Lawrence 
at  least,  was  by  local  glaciers  descending  into  it  from  the  north  and  south,  and  by  drift-ice. 

Before  presenting  a  statement  of  investigations  made  on  the  south  side  of  the  Lower 
St.  Lawrence  during  a  brief  visit  to  that  interesting  region  in  the  summer  of  1885,  I  shall 
give  a  summary  <>f  the  facts  respecting  the  glaciatiou  of  New  Brunswick,  and  more 
especially  of  the  Baie  des  Chaleurs  district. 

From  preliminary  observations  made  in  that  province,  it  appears  that  there  have  been 
two  principal  ice-movements  there  during  the  early  Post-Tertiary  period.  A  low  water- 
shed traverses  it  from  the  extreme  north-west,  in  a  south-easterly  direction,  to  the  Isthmus 
of  Chiegnecto.  This  watershed  has  shed  the  ice  which  accumulated  on  the  surface  of 
the  country  during-  the  ice  age  northward  and  southward,  or,  speaking  more  correctly, 
north-eastward  and  south-eastward,  somewhat  as  it  now  does  the  drainage  waters,  the  ice 
on  the  south  side  moving  towards  the  depression  occupied  by  the  Bay  of  Fuudy,  while  on 
the  north  it  (lowed  towards  the  bays  and  straits  connected  with  the  Gulf  of  St.  Lawrence. 

The  courses  of  the  striae  met  with  in  northern  New  Brunswick,  particularly  in  the 
Restigonche  valley  and  along  the  south  side  of  the  Baie  des  Chaleurs,  are  given  in  the 
Annual  Report  of  the  Geological  Survey  of  Canada  for  1885  (Report  GG.)  They  show 
the  general  trend  of  the  ice-movement  to  have  been  about  south-eastward  in  the  Upper 
St.  John  valley,  and  eastward  and  north-eastward,  in  the  Baie  des  Chaleurs  basin  and 
along  the  Gulf  shore.  On  the  north  side  of  the  Baie  des  Chaleurs,  however,  the  strise 
have  a  more  southerly  bearing,  as  will  be  seen  from  the  following  sets  discovered  during 
the  summer  of  1885 :— (1)  Near  Maguasha  Point,  course  S.  68"  E.'  (2)  On  the  east  side  of 
Nouvelle  River,  at  the  upper  slope  of  the  valley,  in  two  or  more  places,  viz.,  (a)  at  Parker 

1  All  Uie  bearings  in  this  paper  are  referred  to  the  true  meridian. 
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Settlement,  course  S.  24°  E.,  (ft)  on  road  to  St.  Louis  Mountain  settlement,  course  S.  44°  E. ; 
(3)  at  Black  Cape,  in  several  places,  striae  and  roches  moulonntes,  course  S.  42°  E.  to  S. 
45°  E. ;  (4)  at  Port  Daniel,  roches  moulonntes  and  grooves,  course  S.  44°  E. ;  and  (5)  between 
Port  Daniel  and  Point  Maquereau  in  numerous  places,  S.  44°  E.  The  absence  of  strife  in 
the  coast  district  between  Black  Cape  and  Port  Daniel  is,  perhaps,  chiefly  owing  to  the 
crumbling  nature  of  the  Lower  Carboniferous  sandstones  which  skirt  it.  These  have  not 
retained  ice-marks,  but  boulder-clay  is  abundant,  occurring  in  thick  masses  between  Le 
Blanc  and  Little  Bonaventure  Eivers  and  elsewhere.  It  is  here  composed  of  the  debris 
of  the  underlying  rocks,  with  boulders  from  the  Silurian  and  other  formations  in  the 
interior  interspersed  through  it. 

Coordinating  all  the  facts  relating  to  striae  in  the  Baie  des  Chaleurs  basin,  it  appears 
that  the  local  glacier,  which  occupied  its  western  end,  drew  tributary  glaciers  from  the 
valleys  of  the  Restigouche,  Scaumena<-,  Nouvelle,  Cascapedia,  etc.  Those  from  the  north 
side,  coalescing  with  the  main  glacier  of  the  Restigouche  Valley  pu>hed  it  over  on  the 
low-lying  slopes  on  the  south  side  of  the  bay,  causing  it  to  pursue  A  course  diagonally 
across  the  coast  area,  or  in  some  places  nearly  parallel  to  the  shore  line,  as  far  east  as 
Belledune  Point.  To  the  etist  of  this,  however,  the  glaciers  seem  to  have  slid  down  more 
directly  into  the  bay,  both  from  the  north  and  from  the  south. 

The  evidence  which  I  have  to  present,  .showing-  a  northward  movement  of  ice  on  the 
southern  slope  of  the  St.  Lawrence  valley,  is  chiefly  the  result  of  observations  made  in 
the  district  between  Riviere  du  Loup  and  Metis.  As  already  intimated,  it  is  important 
in  its  bearing  on  the  general  question  of  the  glaciation  of  eastern  Canada,  and  therefore  I 
shall  give  the  facts  in  some  detail  and  in  the  order  in  which  they  came  under  notice, 
together  with  the  data  respecting  the  Pleistocene  subsidence  of  the  same  region. 

(1)  At  Riviere  du  Loup,  no  striae  were  observed.     Terraces  occur  at  different  eleva- 
tions up  to  350  feet  or  more,1  the  Intercolonial  Railway  Station  being  -°22J  feet  high.     In 
the  valley  lying  between  the  railway  station  and  Riviero  du  Loup  village,  in  a  terrace 
212  feet  high,  a  well  was  being  sunk,  in  which  the    following  deposits  were  seen  in 
descending  order: — (1)  Twelve    to    fifteen    feet  of  coarse,   stony  gravel,  somewhat  like 
boulder-clay  in  the  bottom,  owing  to  the  fact  that  the  materials  have  been  partly  washed 
down  from  an  adjacent,  crumbling,  rocky  slope ;  and  (2)  dark,  sandy  clay,  of  unknown 
depth,  containing,  in  the  upper  part,  shells  of  Suxicaca  rugosa,  Mncoma  Groenlandica,  Mytilus 
edulis,  and  a  species  of  Leda  or  Yoldia. 

(2)  Along  the  road  from  Riviere  du  Loup  to  Cacouna  viljage,  a  low  ridge  near  the 
shore  is  seen  to  be  highly  glaciated,  the  agent  producing  the  striae  having  moved  either 
up  or  down  the  valley,  i.e.,  in  a  direction  nearly  parallel  to  the  coast.     Cacouna  Station 
(263  feet  high)  stands  on  an  extensive  terrace,  behind  which  others  rise  to  a  height  of  345 
feet.     Fine  blown  sand  occurs  in  the  upper  terrace,  and  great  numbers  of  gneissic  and 
granitic  boulders,  all  well  rounded,  were  seen  along  what  must  have  formed  an  old  shore 
line. 

(3)  At  St.  Arsene  Station  (2*77  feet  high),  an  extensive  terrace,  continuous  with  that 


1  The  heights  given  are  above  high  tide* level;  those  of  the  Intercolonial  Railway  stations  were  obtained  from 
profiles  in  the  office  of  the  Railway  Department,  Ottawa,  through  the  kindness  of  Mr.  Collingwood  Schreiber,  Chief 
Engineer  of  Government  Railways. 
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on  which  Cacouna  Station  (three  miles  distant)  stands,  extends  back  half  a  mile  or  more, 
and  is  bordered  by  narrow  terraces  rising  to  a  height  of  340  to  345  feet.  In  new  openings 
made  for  telegraph  poles  near  the  station,  marine  fossils  of  the  common  species  were 
found.  Above  the  345  feet  contour  line  here,  as  at  Cacouna,  the  surface  appears  to  be  more 
uneven ;  terraces  were  not  observed ;  rolled,  water-worn  boulders  are  not  so  numerous  ; 
and  the  debris,  generally  speaking,  is  more  angular. 

(4)  About  half  a  mile  west  of  Trois  Pistoles  Station  (100  feet  high),  following  the 
Intercolonial  Railway  ;  planed,  grooved  and  striated  rocks  were  seen  in  the  bed  of  a 
stream,  the  direction  of  the  striae  being  N.  2°  W.  The  grooves,  some  of  which  are  one  to 
two  feet  wide,  and  the  finer  striae,  are  all  parallel.  The  rounded  faces  look  to  the  south. 
On  the  northward-sloping  face  of  one  of  the  larger  bosses,  however,  other  striae  were  seen, 
having  a  course  of  8.  35"  W.,  or  N.  35°  E.  Whether  the  ice  which  produced  the  latter 
moved  up  or  down  the  St.  Lawrence  valley,  or  was  earlier,  or  contemporaneous,  or  later  in 
date  than  that  causing  the  south-to-north  striation,  could  not  be  determined.  No  planing 
of  surfaces  was  noticed,  and  these  stria)  have,  to  all  appearance,  been  made  by  icebergs. 

(">)  A  Jew  rods  to  the  east  of  Trois  Pistoles  Station,  another  small  stream  flows  down 
tht-  hill  side.  Just  above  the  main  road  it  falls  over  a  ledge,  forming  a  cascade.  This 
ledge  is  also  planed  and  striated  in  the  direction  of  N.  10°  W.,  the  northern  face  descending 
abruptly,  causing  the  cascade  mentioned.  Till  rests  on  the  surface  of  these  planed  rocks, 
containing  boulders  whirh  appear  to  be  derived  chiefly  from  local  rocks,  but  a  few  of 
•rranite  and  crystalline  schist  were  also  noted.  On  the  road  leading  from  Trois  Pistoles 
Station  to  the  back  settlements,  about  a  mile  from  the  shore,  rock  bosses,  450  feet  high, 
were  seen,  planed  and  grooved  in  a  north-and-south  direction,  stoss-side  distinctly  to  the 
south,  and  the  north  side  broken  oJf.  Glacial  stria?  were  observed  in  several  places  in  the 
rear  settlements  up  to  an  elevation  of  800  feet.  All  the  rock  bosses  and  east-and-west 
ridges  show  the  rounded  laces  invariably  to  the  south.  On  a  ridge  in  the  third  range  of 
lots,  stria-  were  found  bearing  N.  4o  W.  to  N.  50'  W.,  the  difference  between  these  and 
the  courses  near  the  shore  being  due  to  local  inequalities  of  the  surface.  No  evidence  of 
a  submergence  beneath  the  sea  was  seen  above  the  level  of  345  to  375  feet.  The  terraces, 
up  to  that  height,  face  the  St.  Lawrence,  and  an  old  shore  line  is  traceable  here.  Below 
this  level,  well-rounded  blocks  of  gneiss,  syenite,  granite,  etc.,  evidently  Laurentian, 
strew  the  surface  in  great  profusion.  Above  it  the  boulders  appear  to  be  more  angular, 
with  fewer  gneissic  and  granitoid  ones,  but  a  larger  number  belonging  to  local  rocks. 
The  general  surface  is  also  more  uneven,  and  without  those  wide,  flat  expanses  charac- 
teristic of  sea  bottoms. 

(6)  On  the  road  leading  from  Trois  Pistoles  to  St.  Simon,  glaciated  surfaces  were 
observed  in  several  places,  especially  on  the  sides  of  the  low  ridges  and  bosses.  Distinct 
stria:  could  not  be  found,  but  planing  and  grooving  denote  that  the  ice-movement  was  in 
nearly  a  northerly  direction.  At  St.  Simon  Station  (292  feet  high)  the  upper  margin  of  the 
marine  beds  was  seen  to  the  south,  along  the  face  of  an  escarpment  at  a  height  of  about 
345  feet.  A  clear  distinction  is  here  discernible  between  the  deposits  above  and  below 
that  level,  the  former  containing  angular  boulders  and  debris.  At  the  height  of  375  feet, 
however,  there  are  indications  of  an  old  shore  line  here,  as  well  as  at  Trois  Pistoles,  but 
the  angular  debris  and  steep  face  were  seen  for  about  thirty  feet  below  that  level  in  some 
places.  The  chief  terrace  at  St.  Simon  is  that  on  which  the  railway  station  stands. 
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(7)  Along  the  road  leading  to  the  back  settlements  from  Rimouski  Station  (67  feet 
high),  terraces  facing  the  St.  Lawrence  occur  at  elevations  of  260,  330  and  367  feet.    The 
830  feet  terrace  is  a  wide  one,  in  which  marine  fossils  were  found,  while  that  at  the  367 
feet  level  is  narrow  and  somewhat  uneven.     An  old  shore  line  is  traceable  at  its  upper 
margin,  along  which  numerous  boulders  of  gneiss,  granite,  etc.,  are  seen ;  while  above  it 
the  deposits  have  the  usual  subarigular  character,  as  far  back  as  examined,  up  to  an 
elevation  of  625  feet.     Glaciated  rocks  and  roches  moutonnees  occur  in  several  places,  but  no 
well  defined  striae.     The  ice-worn  sides  were  in  all  cases  presented  to  the  S.  or  S.  W. 

(8)  At  Bic,  polished  rocks  occur  half  a  mile  west  of  the  Intercolonial  Railway  Station 
(75  feet  high),  but  without  distinct  striae.     The  ice  producing  these,  however,  evidently 
moved  up  or  down  the  St.  Lawrence  valley  nearly  in  the  direction  of  S.  50°  W.  or  N.  50°  E. 

(9)  St.  Flavie  Station  (246  feet  high)  stands  on  an  extensive  terrace.    The  upper  limit 
of  the  marine  beds  could  not  be  distinctly  traced  here,  although  there  appear  to  be  high- 
water  marks  at  the  contour  lines  of  290  or  300  feet  and  of  340  or  350  feet.     On  the  340 
feet  terrace,  numerous  water-worn  boulders  of  the  usual  kind  occur.     Behind  St.  Flavie 
Station,  a  ridge  extending  east  and  west  is  glaciated  on  the  south  side,  but  no  distinct 
striae  were  visible. 

(10)  No  traces  of  marine  beds  were  observed  at  St.  Octave  Station  (561  feet  high)  nor 
at  Little  Metis  Station  (675  feet  high),  the  ground  being  uneven  and  rolling.     Looking 
down  from  the  Intercolonial  Railway  track,   between  these  two  stations,   however,  the 
great  marine  plain,  200  to  300  feet  below,  can  be  seen  skirting  the  St.  Lawrence  and 
extending  up  and  down  the  valley. 

In  the  list  of  glacial   grooves,  in  the  "Geology  of  Canada,"  1863   (p.  890),  already 
quoted,  the  following  sets  are  recorded,  which  may  be  correlated  with  those  just  described 
Their  courses  are  all  referred  to  the  true  meridian. 


1.  On  Kempt  road,  near  Metapedia  Lake . 

2.  At  Temiscouata  Lake,  west  shore 

3.  "  south  shore — 


in  three  places  near  the  last . 


5.  At  Trois  Pistoles  ..............................................     S. 

[but  the  true  course  is  probably  the  reverse 

6.  On   Temiscouata   road,  in   five   places,  with   courses    varying 

from  ...........................................  S.  44°  E.  to    S. 

[but  true  courses  probably  ...............................  N.  44° 

7.  In  the  Eastern  Townships,  at  St.  Armand,  Sutton,  Orford  and 

Sherbrooke,  strise  with  courses  varying  from  ......  S.  36°  E.  to    S. 

[but  the  true  course  of  these  may  also  be  .................  N.  36° 


S.  80°  E. 
S.  54°  E. 
S.  52°  E. 
8.  66°  E. 
S.48°E. 
S.  27°  E. 

N.  32°  W.] 


64°  E. 
W.  to 

61°  E. 
W.  to 


N.  64°  W.] 


N.  61°  W.] 


The  striae  numbered  1,  2,  3  and  4  are  on  the  south  side  of  the  watershed  of  the  Notre 
Dame  Range,  and  were  doubtless,  caused  by  ice  moving  southward  ;  but  those  included 
under  numbers  5,  6  and  7  may  have  been  produced  by  northward-moving  ice,  similarly 
to  the  striae  met  with  between  Riviere  du  Loup  and  Metis.1  If  such  is  really  the  case, 


1  During  the  summer  of  1886,  Prof.  L.  W.  Bailey  discovered  striae  and  transported  boulders  in  the  northern 
part  of  the  Lake  Temiscouata  basin  showing  a  northward  ice-movement  (see  Science)  viii.  412.) 
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the  facts  would  indicate  that,  as  already  stated,  the  watershed  here  was  occupied  by  ice 
which  moved  down  the  slopes,  mainly  following  the  drainage  channels.  It  is  probable, 
however,  that  the  watershed  was  nothing  more  than  a  gathering  ground  for  the  snow  and 
ntvt  which,  after  motion  began,  became  converted  into  local  glaciers.  My  investigations 
in  New  Brunswick  have  shown  that  certain  portions  of  the  interior  were  either  covered 
by  snow  only  during  the  ice  age,  or  if  by  ice,  that  it  was  motionless,  or  nearly  so,  as  the 
rock-surface  in  places  has  escaped  abrasion.  It  is  only  reasonable  to  infer  that  a  similar 
condition  of  things  prevailed  in  South-Eastern  Quebec ;  and  hence  it  appears  to  have 
been  chielly  along  the  valleys,  and  on  the  slopes  and  marginal  areas  that  the  principal 
work  of  glaciation  was  effected. 

In  regard  to  the  Pleistocene  subsidence,  it  will  be  seen  that  the  facts  point  to  a  down- 
ward movement  of  the  land  in  the  Lower  St.  Lawrence  of  345  to  3t5  feet  below  the 
present  high  tide  level.  Above  the  375  feet  contour  line,  the  uneven  character  of  the 
surface,  the  general  absence  of  foreign  boulders  and  the  more  angular  forms  of  such  as  are 
met  with,  support  the  conclusion  that  the  submergence  did  not  exceed  that  limit. 

In  the  K;iie  des  Chaleurs  basin,  however,  a  careful  examination  failed  to  detect  any 
evidence  of  a  subsidence  greater  than  180  to  200  feet  below  the  existing  sea  level.  The 
data  on  which  this  conclusion  is  based  will  be  found  in  my  report  to  the  Director  of  the 
(ifolourical  Survey  of  Canada,  Annual  Keport,  Vol.  I,  1885,  and  in  that  about  to  be 
published  in  Vol.  II,  issii. 

All  the  evidence  at  hand  goes  to  show  that  the  downward  movement  of  the  land  in 
the  Pleistocene  period  was  greater,  with  reference  to  the  present  sea  level,  north  of  the 
Appalachian  Mountains  than  south  of  them.  The  facts,  it  must  be  admitted,  are 
extremely  frairmentary.  but  it  would  appear  that  the  upper  limit  of  the  subsidence  does  not 
present  the  form  of  a  regular  curve  I'rom  south  to  north,  nor  perhaps  in  any  other  direc- 
tion. Each  of  the  great  Paliro/oic  basins  seems  to  have  been  unequally  affected  by  the 
oscillatory  movement,  and,  moreover,  it  is  probable  that  the  changes  of  level  have  been 
unequal  also  in  different  parts  of  these  areas. 

The  results  of  observations  thus  far  made,  as  regards  the  subjects  under  discussion  in 
this  paper,  may  therefore  be  summarized  as  follows  :— 

(1)  The  glaciation  of  South-Eastern  Quebec  and  Northern  New  Brunswick  in  the 
Post-Tertiary  age   was  effected  largely  by  local  glaciers,  which  moved  northward  and 
southward  from  the  highest  land  or  watershed  adjacent  to  the  Notre  Dame  Mountains, 
this  watershed   forming  a  gathering  ground  for  the   snow  and  n6v6  which  sent  local 
glaciers  down  the  valleys  and  along  the  lines  of  drainage  into  the  St.  Lawrence  valley  on 
the  one  hand,  and  the  Baie  des  Chaleurs,  Gulf  of  St.  Lawrence,  and  St.  John  valley,  on  the 
other. 

(2)  The  Baie  des  Chaleurs  and  St.  Lawrence  estuary  must  have  been,  at  least,  partially 
open  during  the  period  of  extreme  glaciation,  the  former  east  of  Belledune  and  Bonaven- 
tnre  Points ;   but  how  far  westward  the  St.  Lawrence  basin  was  open,  has  not  yet  been 
determined. 

(3)  The  surface  of  the  rocks  along  the  south  side  of  the  St.  Lawrence  below  the  345 
feet  contour  line  has  been,  in  many  places,  striated  by  bodies  of  ice,  which  moved  up  or 
down  the  valley,  or  perhaps  both  ways,  and  which  appear  certainly  to  have  been  floating 
ice  or  icebergs,  as  shown  by  Sir  William  Dawson. 
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(4)  The  Post-Tertiary  oscillations  of  the  land  were  greater  in  the  St.  Lawrence  than 
in  the  Baie  des  Chaleurs  basin,  the  Pleistocene  subsidence  having  been  345  to  3*75  feet 
below  the  existing  high  tide  level  in  the  former,  while  in  Northern  New  Brunswick  it  did 
not  exceed  200  feet. 


Sec.  IV.,  1886.    19. 


SECTION  IV.,  1886. 


[    147    ] 


TRANS.  ROY.  Soo.  CANADA. 


XL— On  the  Cambrian  Faunas  of  Cape  Breton  and  Newfoundland. 


By  G-.  F.  MATTHEW,  M.A. 


(Read  May  27, 1886.) 


In  connection  with  his  work  on  the  St.  John  group,  the  writer  has  examined  material 
from  the  Cambrian  Rocks  of  Cape  Breton  and  Newfoundland.  This  material  has  proved 
to  be  of  much  interest  in  further  extending,  our  knowledge  of  the  distribution  of  the 
organisms  of  this  early  period,  and  a  short  notice  of  the  species  observed  may  therefore 
be  acceptable.  The  chief  points  of  interest  in  the  remains  from  these  more  eastern  local- 
ities are,  the  very  full  representation  of  the  older  or  Paradoxides  fauna  in  Newfoundland, 
and  the  presence  of  the  later  forms  of  the  Olenus  fauna  in  Cape  Breton. 

CAPE  BRETON. — Through  the  kindness  of  Mr.  J.  F.  Whiteaves  of  the  Canadian  Geo- 
logical Survey,  I  have  had  an  opportunity  of  examining  the  collection  of  Cambrian  fossils 
made  in  Cape  Breton,  by  the  Survey  officers.  Some  of  the  fossils  in  these  collections  are 
too  imperfect  to  be  determinable,  and  others  are  of  a  kind  that  do  not  indicate  any  special 
horizon  in  the  Cambrian,  but  there  are  several  lots  from  Mira  River  which  are  of  greater 
value  in  this  respect.  The  fossils  found  here  belong  to  the  upper  part  of  the  Oleuus 
division  of  the  Cambrian  system  ;  and  the  species  observed  were  the  following  : — 

Peltura  scarabeoides,  Wahl. 
Sphserophthalmus  alatus,  Bocck. 
Agnostus  pisiformis,  Linn. 

There  is  also  a  small  Liugulella,  similar  to  one  which  characterizes  the  upper  meas- 
ures of  the  St.  John  group,  and  is  allied  to  Lingulella  ferruginea,  Salt.  ;  and  also  an  Orthis, 
too  imperfect  for  determination,  but  which  appears  to  be  similar  to  O.  lenticularis,  Dalm. 

NEWFOUNDLAND. — Mr.  J.  P.  Howley  of  the  Geological  Survey  of  Newfoundland  sent 
to  the  writer,  in  1885,  a  small  collection  of  Cambrian  fossils  from  several  localities  in  the 
peninsula  of  Avalon.  With  the  aid  of  these  and  the  description  of  a  number  of  species 
from  Newfoundland,  made  some  years  ago  by  the  late  Mr.  E.  Billings  and  by  Mr.  J.  F. 
"Whiteaves,  the  writer  has  been  able  to  classify  imperfectly  the  Cambrian  horizons  existing 
in  that  island. 

There  are  beds  of  Cambrian  age  on  the  Straits  of  Belleisle  at  the  northern  extremity  of 
Newfoundland,  but  these  are  separated  from  those  of  the  peninsula  of  Avalon  by  a  wide 
interval  of  Pre-Cambrian  rocks  ;  and  their  fauna  resembles  that  of  the  interior  continental 
areas  of  Cambrian  rocks  :  it  is  therefore  not  thought  necessary  to  refer  to  them  further  in 
this  paper. 
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TJie  Faunas. 

I. — FAUNAS  OF  THE  FARADOXIDES  DIVISION. 

Cambrian  fossils  are  stated  to  occur  in  the  slates  near  the  city  of  St.  John's,  but  the 
proof  that  these  slates  are  older  than  those  to  be  hereafter  described,  does  not  appear  to 
be  altogether  satisfactory.  The  fossils  contained  in  these  slates  are  worm  burrows,  and 
a  gasteropod,  but  these  are  not  of  such  a  kind  as  would  establish  an  older  horizon.  In 
almost  every  country,  the  Cambrian  system  is  found  to  begin  with  coarse  sediments,  con- 
taining a  few,  and  these  obscure,  fossils  ;  and  the  more  characteristically  fossiliferous  beds 
which  follow,  may  range  any  where  from  the  Solva  group  to  the  equivalent  of  the  highest 
Cambrian  measures.  No  confidence,  therefore,  can  be  placed  in  these  coarse  or  foliated 
beds  with  obscure  fossils,  as  indicating  any  special  horizon  in  the  Cambrian  system  ;  and 
we  are  compelled  to  look  upon  the  strata  in  Conception  Bay  as  those  which  give  us  the 
first  sure  indication  of  measures  which  can  be  parallelled  with  known  Cambrian  horizons 
in  other  lands. 

A. — Horizon  of  AoiiAums  STRENUUS. — The  oldest  fossils  of  this  nature  appear  to  be 
those  of  Topsail  Head  and  Brigus,  in  Conception  Bay,  but  these  do  not  yet  give  sufficiently 
firm  indications  to  make  it  clear  that  they  are  older  than  some  other  horizons  mentioned 
hereafter. 

Mr.  Billings  describes  from  these  places  the  following  species  : — 

AgrauloB  strenuus,  Bill. 

Iphidua  (allied  to  Iphidta  Mia,  Bill.) 

Stonotliecu  paui>era,  Hill. 

To  these  I  may  add  the  following: — 

Paradox  idea,  Sp? 

Selenopleura  liombifrons,  N.  S{>.  (see  p.  160.) 

Ptychoparia,  Sp. 

Straparollina,  Sp? 

Hyolithes  Miemac,  Mntt. 

The  position  of  these  fossils  (i.  e.  the  hc-rizon)  is  still  open  to  question,  as  the  material 
is  too  meagre  to  give  satisfactory  results,  and  the  range  of  the  species  elsewhere  is  not 
sufficiently  known.  Agraulos  strenuus  appears  to  correspond  to  a  species  which  is  present 
in  Band  c  of  Division  1,  of  the  St.  John  group  ;  but  as  one  fossil  is  preserved  in  shale  and 
the  other  in  limestone,  it  is  not  quite  certain  that  they  are  identical,  since  the  conditions 
of  preservation  are  not  the  same  in  the  two  localities.  The  first  trilobite  in  the  second 
list  ia  also  of  uncertain  value :  it  is  a  primitive  form  of  the  Paradoxides  family,  which  has 
points  of  resemblance  to  P.  Kjerulfi  but  diners  in  the  form  of  the  free-cheek  and  in  other 
respects.  Selenopleura  is  a  genus  which  ranges  through  Bands  c  and  d  and  has  a  still 
more  extended  range  in  Scandinavia.  Hyolithes  Miemac,  in  the  St.  John  basin,  is  also 
found  throughout  Band  c,  and  enters  Band  d.  This  species  by  its  longitudinal  striation 
appears  to  be  related  to  H.  tenuislrialus,  Linnrs.,  of  the  Scandinavian  measures,  with  a 
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similar  stratigraphical  position  in  the  Cambrian  system  of  Europe.  We  are  therefore 
without  sufficiently  definite  knowledge  to  fix  absolutely  the  horizon  of  these  limestone 
beds,  by  the  contained  fossils. 

B. — Horizon  of  the  CONOCORYPHIN.&:. — In  entering  upon  the  discussion  of  this  horizon, 
we  stand  upon  more  stable  ground.  The  range  of  the  genera,  Conocoryphe  and  Ctenocephalus, 
in  Scandinavia  as  in  Acadia  is  well  understood,  and  therefore,  in  the  presence  of  these 
forms  at  Manuel  River,  near  Topsail  Head,  we  have,  by  their  known  vertical  distribution, 
which  is  limited,  a  means  of  deciding,  within  certain  fixed  bounds,  the  age  of  the  shales 
which  contain  them. 

Mr.  "Whiteaves  records  from  Manuel  River  the  following  species : — 

Microdiscus  punctatus,  Salt. 
M.  Dawsoni,  Harll. 
Agnostus  Acadicus,  Harlt. 
Conocephalites  (Liostracus  ?)  tenor,  Harll. 
C.  (Conocoryphe)  Baileyi,  Hurlt. 
C.  (Ptyehoparia)  Orestes,  Hurtt. 
• 
Of  these  species,  the  second,  fourth  and  fifth  do  not  range  as  high  in  the  Cambrian 

rocks  of  the  St.  John  basin  (in  New  Brunswick)  as  the  others  ;  the  assemblage  may  be 
regarded  as  corresponding  to  Band  c  of  Division  1,  of  the  St.  John  group.  In  the  material 
sent  to  me  by  Mr.  Howley  from  this  locality,  the  following  additional  forms  were  found  : 

Paradoxides,  Sp. 
Agnostus  gibbus  (?),  Linn. 
Agraulos  socialis,  Bill. 
Hyolithes,  Sp. 

From  the  examples  in  this  collection,  it  appears  that  Agraulos  socialist,  Bill.,  was  much 
like  Arionellus  difformis,  Ang.,  and  had  similar  spines  on  the  occipital  ring  and  on  certain 
segments  of  the  thorax ;  but  it  differed  from  that  species  in  the  form  of  the  glabella,  which 
is  conical.  It  appears  to  combine  characters  found  in  A.  difformis  and  A.  ceticephalus,  Barr. 

C. — Horizon  of  PARADOXIDES  SPINOSUS  (?) — I  quote  this  species  on  account  of  the 
occurrence  of  Paradoxides  Bennettii,  Salt.,  at  Branch,  on  the  promontory  between  St.  Mary's 
Bay  and  Placentia  Bay.  This  species  (P.  Bennettii},  discovered  many  years  ago,  was  the 
first  which  drew  attention  to  the  interesting  Primordial  fauna  of  Newfoundland.  The 
resemblance  of  this  species  to  P.  Harlani,  Green,  from  Braintree,  Massachusetts,  has  been 
pointed  out  by  Prof.  C.  D.  Walcott  and  others.  I  do  not  know  what  species  are  associated 
with  this  Newfoundland  trilobite,  but  Mr.  Billings  has  described,  from  the  locality  referred 
to  above,  Agraulos  affinis.  An  Agraulos  and  a  Ptychoparia  have  also  been  described  from 
the  Braintree  locality,  but  as  the  species  have  not  been  recognized  elsewhere,  and  the 
genera  have  a  considerable  range,  we  do  not  get  much  help  from  them  towards  fixing 
the  exact  horizon  of  P.  Bennettii.1 


1  Since  writing  the  above,  a  very  large  Paradoxides  has  been  found  in  Band  c  of  Division  1  of  the  St  John 
group,  which  is  related  to  this  species  by  the  great  width  of  the  body,  short  genal  spines,  foliaceous  pleune,  etc. ;  it 
also  has  points  of  resemblance  to  P.  Harlani  and  P.  Forchammm.  If  P.  Bennettii  holds  the  same  stratigraphical 
position  as  the  large  species  of  the  Acadian  Cambrian  rocks,  it  will  be  in  close  relation  to  the  horizon  of  the 
Conocoryphinse. 
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D. — Horizon  of  PARADOXIDES  TESSINI. — A  different  and  probably  somewhat  higher 
horizon  appears  to  be  indicated  by  the  species  found  at  Chapel  Arm  in  Trinity  Bay.  Mr. 
Billings  described  from  this  place — 

Paradoxidea  tenellus,  BUI. 
P.  decorus,  Bill. 
Anopolinus  veniistus,  Bill. 
Obolella  (Linnarssonia)  miser  a,  Hill. 
Selenopleura  communis,  Bill. 
Agraulos  socialis,  Bill. 

Iii  the  pieces  of  limestone  sent  to  me  from  this  locality  by  Mr.  Howley,  I  find  in 
addition  the  following  forms  : — 

Eocystitos,  Sp.  . 

Agnostus  licvi-ratus,  Dalm. 
A.  punrtuosus,  Aug.,  var. 
Agiiosti  of  throe  other  species. 
Microdiscns  punctutus,  Salt. 

There  are  fragments  of  a  Paradoxides,  which,  by  its  hypostome,  suture,  pleurae,  and 
pygidium  is  very  like  P.  Tvssini,  Brong.  This  is  probably  the  P.  decorus  of  Billings. 

Tin-  organisms  from  this  locality  are  evidently  a  Menevian  assemblage  and  equivalent 
to  those  of  Band  'I  in  Division  1  of  the  St.  John  group. 

Iv — Horizon  of  PABADOXIDKS  DAViDis. — In  a  black,  silico-calcareous  rock  from  High- 
land Cove  in  Trinity  Bay,  sent  me  by  Mr.  Howley,  there  were  abundant  remains  of  a 
large  Paradoxides.  The  most  important  characters  of  the  species  are  represented  by  the 
posterior  half  of  the  centre-piece  of  the  head  shield,  by  the  free  cheeks,  by  the  long 
cylindrical  genal  spines,  and  by  the  peculiar  hypostome  ;  the  outlines  and  aspect  of  the 
parts  preserved  agree  exactly  with  those  of  examples  from  the  Swedish  Primordial  beds, 
figured  by  G.  Linnarssou. ' 

Associated  with  this  species,  at  this  locality,  are  the  following  :— 

Centropleura  Loveni,  Ang.  f  (Pygidium  only.) 

Agnostue  punctuosus,  Ang.,  var. 

A.  brcvifrons,   Ang. 

A.  Icevigatns,  Dalm. 

A.  Acadicus  (Hnrtt),  var.  declivig,  Ifutt. 

From  the  above  lists  of  species,  it  will  be  seen  that  there  is  a  fuller  representation  of 
the  forms  of  Paradoxides  in  Newfoundland  than  is  yet  known  from  any  other  part  of 
America,  and  a  greater  affinity  also  in  the  species  of  the  faunas  of  the  Paradoxides 
division  to  those  of  Europe. 

II. — FAUNAS  OF  THE  OLENUS  DIVISION. 

The  species  of  the  middle  Cambrian  appear  to  be  inadequately  represented  in  the 
Cambrian  strata  of  Newfoundland.  The  measures  are  chiefly  sandstones  and  flag-stones, 

1  De  Undre  Paradoxidea  lagren,  Stockholm,  1883,  Plate  ii. 
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similar  to  the  Lingula  flags  of  Great  Britain.  Species  found  in  these  measures  have 
been  described  by  Mr.  Billings.  At  Great  Bell  Island,  in  Conception  Bay,  the  following 
were  found : — 

Eophyton  Linnaeanum,  Tordl. 
E.  Jukesi,  Bill. 
Arthraria  antiquata,  Bill. 
Lingula  Murrayi,  Bill. 
Lingullella  (?)  affinis,  Bio. 
L.  (?)  spissa,  Bill. 
Cruziana  similis,  Bill. 

From  Kelly's  Island,  near  Great  Bell  Island,  Mr.  Whiteaves  has  described  a  pretty 
little  Lingula  under  the  name  of  Lingula  Billingsiana. 

No  deep-water  species  has  been  reported  from  this  portion  of  the  Cambrian  system  in 
Newfoundland. 


Descriptions  of  Species. 

I.— AGEAULOS,  Hawle  and  Corda. 

Under  Agraulos,  Mr.  Billings  has  described  three  species  from  the  Paradoxides  beds 
of  Newfoundland ;  two  of  these  differ  considerably  from  the  type  of  the  genus  as  described 
by  Corda  and  Barrande,  and  one  of  the  two  is  so  unlike  the  type,  that  it  should  be 
separated,  as  a  subgenus,  if  indeed  it  is  not  worthy  of  more  distinct  recognition ;  the 
aberrant  form  Mr.  Billings  has  named  A.  strenuus. 

The  two  species  which  come  nearer  to  the  type  of  Agraulos  are  the  following  :— 


1. — AOBAULOS  SOCIALIS,  Billings. 


U. 


FIG.  1. — Agraulos  socialis,  Bill. — Narrow  form. — Centre  piece  of  the  head  shield  and  twelve 

segments  of  the  thorax;  the  glabella  is  decorticated,  and  shows,  on  the  mould, 

the  furrows,  which  are  only  faintly  marked  on  the  outer  surface  of  the  test. 

Natural  size.    1  a.  Same  seen  in  profile.    1  6.  Same  seen  in  front. 

The  following  is  Mr.  Billings'  description  of  this  species : — "  Head  (without  the 
moveable  cheeks)  semielliptical  or  conical,  width  at  the  base  a  little  greater  than  the 
length,  gently  convex.  Glabella  conical  and  (including  the  triangular  projection  back- 
ward from  the  neck  segment)  about  two-thirds  the  whole  length  of  the  head;  neck 
furrows  all  across,  but  obscurely  compressed ;  neck  segment  with  a  triangular  projection 
backwards,  terminating  in  a  short,  sharp  spine.  Fixed  cheeks  gently  convex ;  front 
margin,  sometimes  with  a  portion  in  front  of  the  glabella  thickened.  Eyes  of  moderate 
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size  ;  are  situated  on  a  line  drawn  across  the  head  at  about  the  mid-length,  distant  from 
each  other  about  the  length  of  the  head.  Surface  nearly  smooth.  In  small,  perfect  speci- 
mens no  trace  of  glabellar  furrows  can  be  seen,  but  in  some  of  the  large  ones  four  or  five 
obscure  furrows  are  exhibited.  The  largest  specimen  seen  is  six  lines  in  length  and 
seven  in  width.  It  occurs  at  Chapel  Arm,  Trinity  Bay." 

In  my  examples,  which  are  from  Manuel  River,  the  centre  piece  of  the  head  shield 
is  more  broadly  rounded  in  form  than  that  represented  in  the  woodcut  in  "  Palaeozoic 
Fossils  "  (Vol.  II.  Pt.  1,  p.  71.  f-  40),  especially  at  the  posterior  angles.  The  proportions 
given  by  Mr.  Billings  agree  with  those  of  the  examples  from  Manuel  Eiver,  but  the  eyes 
are  narrower  and  less  prominent  than  shown  in  his  figure.  The  following  additional 
characteristics  of  this  species  may  be  given  : — 

The  head  is  flat  and  the  glabella  outlined  by  only  a  faint  dorsal  furrow.  The 
glabellar  furrows  are  scarcely  distinguishable  on  the  outside  of  the  test,  but  on  the  inner 
surface  are  more  clearly  seen  ;  there  are  three  principal  furrows,  of  which  the  posterior  is 
the  longest,  and  is  strongly  arched  backward  as  it  approaches  the  axial  line,  and  the  ante- 
rior furrow  is  very  short ;  but  behind  the  main  furrow  of  the  three,  there  is  a  faint  and 
shorter  furrow  whose  course  is  more  directly  towards  the  axis  of  the  glabella.  The  spine 
on  the  occipital  ring  projects  backward  far  enough  to  cross  the  third  ring  of  the  thorax. 

The  thorax  has  twelve  or  more  segments  ;  the  second,  third  and  fourth  rings  of  the 
rachis  are  narrow,  the  fifth  and  sixth  are  wider,  and  bear  spines  similar  to  that  on  the 
occipital  ring;  the  rings  behind  those  which  carry  the  spines  are  broader  and  flatter  than 
the  anterior  rings.  The  posterior  margins  of  the  pleura*,  especially  of  the  anterior  ones, 
have  a  sigmoid  curve  corresponding  to  the  posterior  margin  of  the  head,  and  curve 
forward  at  their  extremities  ;  and  ea«-h  is  grooved  by  a  shallow  sulcus  extending  from  the 
anterior  inner  angle  about  two-thirds,  or  three-quarters,  for  a  short  distance  diagonally 
toward  the  extremity  of  the  pleurae,  and  for  the  remainder  nearly  parallel  to  and  near  the 
anterior  margin  ;  but  in  the  pleura  behind  the  spined  rings  of  the  rachis,  these  sulci  are 
very  faint,  and  tend  at  their  extremities  to  run  toward  the  anterior  margin  of  the  pleurae. 

The  surface  of  the  test  appears  smooth,  but  under  the  lens  is  seen  to  be  punctate 
with  minute  punctures  of  unequal  size  ;  the  inner  surface  of  the  test  is  minutely  pitted, 
and  also  has  scattered  pits  of  larger  size. 

There  is  a  broad  and  a  narrow  form  in  this  species.  In  the  narrow  form,  represented 
in  the  figure,  the  glabella  is  nearly  cylindrical,  and  as  broad  as  long ;  and  the  rachis  of 
the  thorax  at  the  spiued  rings  is  about  one-quarter  narrower  than  the  lobes  ;  in  th  e  broad 
form  the  glabella  is  considerably  broader  than  long,  and  the  rachis  of  the  thorax  at  the 
spiued  rings  is  of  the  same  width  as  the  side  lobes. 

The  length  of  the  centre  piece  of  the  head  shield  from  the  apex  to  the  point  of  the 
occipital  spine,  in  the  narrow  form,  is  11  millimetres,  the  width  is  12  mm.,  and  the  height 
2J  mm.  The  length  of  the  twelve  segments  of  the  thorax  is  10  mm.  and  the  width  12mm. 
The  whole  length  of  the  parts  preserved  is  18  mm. 

locality. — In  the  Cambrian  gray  shales  at  Manuel  River,  Conception  Bay,  Newfound- 
land. 

This  species  is  to  be  compared  with  A.  ceticephalus  rather  than  with  A.  di/ormis  of  the 
European  Cambrian  rocks,  for,  although  it  has  a  thickened  and  protruding  anterior  limb 
to  the  fixed  checks,  in  its  general  form,  its  eyelobes  and  its  posterior  margin,  it  is  akin  to 
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the  former ;  nevertheless,  it  bears  slender  spines  on  certain  rings  of  the  thorax  after  the 
manner  of  the  latter  species. 


2. — AGRAULOS  AFFINIS,  Billings. 


FIG.  2.— Agraulos  ajjlnia,  Bill.— Centre  piece  of  the  head  shield.     Mould  of  the  interior  of 

the  test,  showing  the  glubellar  furrows  more  distinctly,  and  the  occipital  spine 

more  acuminate  than  they  appear  on  the  outer  surface   of  the  test. 

Natural  size.    2  a.  Same  seen  in  profile.    2  l>.  Same  seen  in  front. 

This  species  is  too  near  the  last  to  be  readily  distinguished,  except  by  comparison  ol' 
examples  of  the  two  species.  Mr.  Billings  gives  the  following  description  of  the  species, 
but  no  figure : — 

"  This  species  is  closely  allied  to  A.  soi-ialis,  and  is  of  the  same  size,  but  differs  in  the 
following  respects  :  the  glabella  is  broader  and,  with  the  sides,  gently  convex.  The 
eyes  are  somewhat  nearer  the  sides  of  the  glabella.  The  whole  of  the  anterior  portion 
in  front  of  the  glabella  is  convex.  The  dorsal  furrows  arc  more  distinctly  impressed  all 
around  the  glabella.  It  occurs  at  Branch,  St.  Mary's  Bay." 

Besides  the  points  of  difference  named  by  Mr.  Billings,  there  are  others  which  separ- 
ate this  species  from  the  preceding.  This  has  a  shorter  and  more  obtuse  occipital  spine, 
and  the  front  of  the  shield  is  more  strongly  arched  vertically;  the  course  of  the  facial 
suture  is  more  sinuous,  and  the  eyelobe  more  prominent ;  the  facial  suture  also  is  more 
broadly  rounded,  and  curves  in  toward  the  posterior  margin. 

The  length  of  the  centre  piece  of  the  head  shield  is  11  millimetres,  the  width  }'•'>  mm., 
and  the  height  about  4  mm. 

The  above  notes  are  made  on  the  type  specimens  of  this  species,  now  in  the  collections 
of  the  Geological  Survey  at  Ottawa. 


3. — AGRAULOS  STRENUUS,  Billings. 


3.  a.. 


FK;.  3. — Agraulos  strcnuus,  Bill. — Narrow  form.    Centre  piece  of  the  head  shield.     Inner 

surface.    The_glabellar  furrows  are  not  so  sharply  cut  on  the  outside  of  the  test,  nor 

are  the  dorsal  furrows.    3  a.  Head  shield  seen  in  profile.    3  6.  Same  seen  in  front. 


Mr.  Billings  described  in  the  following  terms  a  trilobite  from  the  limestone  of  Brigns, 
in  Conception  Bay,  under  the  above  name  : — 

"  Head  (without  the  moveable  cheeks)  irregularly  quadrangular ;  broadly  rounded  in 
front.  G-labella  rather  strongly  convex,  conical,  variable  in  its  proportional  length  and 
width,  either  smooth  or  with  several  obscure  impressions  on  each  side,  representing  the 

Sec,  IV.,  1886.    20. 
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glabellar  furrows  ;  neck  segment  with  a  strong  triangular  projection  backwards ;  nock 
furrow  all  across,  but  usually  obscurely  impressed.  In  some  specimens  the  front  of  the 
head  has  a  thick,  convex,  marginal  rim,  separated  from  the  front  of  the  glabella  by  a  narrow 
groove ;  in  others  this  rim  is  scarcely  at  all  developed.  The  eyes,  shown  by  the  form  of  the 
lobe,  appear  to  have  been  semiannular,  and  about  one-third  the  length  of  the  head.  The 
surface  appears  to  be  smooth.  The  following  are  the  dimensions  of  the  best  preserved 
specimen  : — Length  of  the  head,  including  the  large  posterior  projection,  six  lines ;  width 
of  the  convex,  marginal  rim,  one  line;  width  of  groove  between  the  rim  and  the  front  of 
the  glabella,  one-third  of  a  line  ;  length  of  the  glabolla  including  the  projection,  five  and 
two-thirds  lines;  width  of  the  glabella  at  the  posterior  margin,  three  lines;  width  of  the 
lixed  cheek  from  the  centre  of  the  edge  of  the  eyelobe  to  the  side  of  the  glabella,  two 
lines  A  line  drawn  across  the  head,  at  two  and  a  quarter  lines  from  the  front  margin, 
would  puss  through  the  anterior  angles  of  the  eyes.  The  length  of  the  eye  appears  to  be 
nearly  two  lines.  As  above  remarked,  this  species  varies  somewhat  in  its  proportional 
length  and  width,  and  hence,  the  dimensions  above  given  would  not  be  found  to  be 
exactly  parallel  in  all  the  specimens.  Occurs  in  the  grey  limestone  of  Topsail  Head,  and 
also  in  the  pinkish  limestone  of  Brigus,  Conception  Bay." 

The  woodcut  in  "  Palaeozoic  Fossils"  does  not  give  an  accurate  representation  of  this 
species:  the  centre  piece  of  the  head  is  rather  longer  than  wide,  and  has  a  long  spine 
projecting  backward  from  the  occipital  ring  ;  there  is  a  peculiar  sharp  augulation  at  the 
posterior  margin  :  this  has  the  appearance  of  a  tubercle,  and  projects  upward  and  back- 
ward. The  eyelobes  are  long,  heavy  and  much  depressed  at  the  extremities.  The  surface 
of  the  test  appears  smooth  to  the  naked  eye,  but  when  viewed  with  a  lens  is  seen  to  be 
minutely  punctate. 

There  is  a  variety  (or  it  may  be  another  species)  in  the  limestone  at  Brigus  and 
Topsail  Head.  Conception  Bay,  which  is  a  third  larger  than  the  dimensions  given  for- this 
species  by  Mr.  Billings;  in  this  the  glabella  is  longer  and  more  cylindrical;  and  in  the 
young  of  the  variety  the  furrows  of  the  glabella  are  more  distinct  and  the  cheeks  are  not 
so  iribbous. 

Botli  length  and  width  of  the  centre  piece  of  the  head  shield,  in  the  examples  received 
from  Mr.  How  ley,  are  1:3  millimetres,  and  the  height  6  mm.  ;  they  are  from  the  same 
localities  as  those  studied  by  Mr.  Billings. 

This  species  departs  considerably  from  the  type  of  Agraulos,  and  should  be  the  type 
of  a  subgenus ;  in  the  marked  elevation  of  the  parts  of  the  head  shield,  the  long  eyelobes 
and  the  depressed  anterior  limb  of  the  cheeks,  it  resembles  Ellipsocephalus  ;  in  the  short  and 
direct  posterior  extension  of  the  facial  suture,  it  also  resembles  this  genus  ;  the  prominent 
glabella,  with  depressed  area  behind  the  anterior  margin  of  the  head-shield,  are  points  of 
resemblance  to  Liostracus.1  If  it  is  compared  to  Agraulos  proper,  it  may  be  said  to  be 
more  nearly  allied  to  A.  di/ormis  than  to  A.  cetkejilialus,  more  especially  to  certain  varieties 
of  the  former  species  found,  by  Prof.  W.  C.  Brogger,  in  the  Cambrian  rocks  of  Norway .-' 
I  would  suggest,  for  this  Newfoundland  species  and  the  allied  species  in  the  St.  John 
basin,  the  subgeneric  name  of  Strenuella. 

1  Lioetracus  proper  as  described  by  Angelin,  not  as  in  Linnawson's  and  Snigger's  nxKlificationsof  tbe  genns. 
1  See  PUte  iv.  flgu.  3  and  4,  "  Om  I'aradoxides  skifrene  ved  Krekling." 
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FIG.  4. — Selenopleura  communis,  Bill. — Centre  piece  of  the  head  shield.    Natural  size. 
4  a.  Same  seen  in  profile.    4  h.  Same  seen  in  front. 

In  "  Palaeozoic  Fossils  "  (Vol.  II.  p.  72),  Mr.  Billings  describes  the  above  species,  but 
without  any  figure.  I  reproduce  his  description  here,  with  figures  in  illustration  of  the 
species,  drawn  from  the  type  specimen  in  the  museum  of  the  Geological  Survey  at 
Ottawa : — 

"  Glabella  conical,  convex,  about  two-thirds  of  the  whole  length  of  the  head,  about 
one-third  wider  at  the  neck  furrow  than  at  the  front,  on  a  side  view  considerably  elevated 
above  the  fixed  cheeks  ;  ne«K  furrow  well  defined  all  across ;  neck  segment  thickened  in 
the  middle  and  bearing  a  small  tubercle.  The  lixed  cheeks  are  strongly  convex,  but  not  so 
prominent  as  the  glabella.  The  dorsal  furrows  are  deeply  defined  all  around  the  glabella. 
The  front  margin  has  a  strong  rounded  rim,  separated  from  the  front  part  of  the  cheeks 
by  a  narrow,  but  distinct  groove ;  between  the  groove  and  the  front  of  the  glabella  there 
is  a  gentle  depression,  which  separates  the  anterior  angles  of  the  fixed  cheeks.  The  eyes 
are  small,  situated  a  little  in  advance  of  the  mid-length  of  the  head,  distant  from  the  side 
of  the  glabella  a  little  less  than  half  the  length  of  the  head,  and  are  connected  with  the 
front  of  the  glabella  by  an  obscure  ocular  fillet.  Surface  with  a  few  scattered  tubercles. 
just  visible  to  the  naked  eye,  and  between  these  numerous  minute  tubercles,  only  seen 
when  magnified.  The  glabella  exhibits  traces  of  two  or  three  obscure  furrows  on  each 
side.  Length  of  the  largest  head  collected,  five  lines.  Occurs  at  Chapel  Arm,  Trinity 
Bay,  Newfoundland." 

On  comparison  of  the  above  figure  and  description  with  that  of  Selenopleura  Acadica, 
"Whiteaves,  it  will  be  seen  that  the  two  forms  are  closely  allied,  and  it  is  not  improbable 
that  the  latter  may  be  a  variety  of  Billings'  species.  The  form  of  Selenojtleum  Acadica 
figured  in  my  former  paper  is  the  broad  form,  but  in  the  narrow  form  the  resemblance  is 
closer.  The  broad  form  (as  preserved  in  the  shales  of  the  St.  John  Basin  of  Cambrian 
rocks)  is  easily  distinguished  from  Mr.  Billings'  species  by  the  complete  separation  of  the 
anterior  part  of  the  fixed  cheeks,  and  by  the  sharply  upturned  and  narrow  anterior 
marginal  fold,  and  from  both  broad  and  narrow  forms  of  the  Acadian  species,  S.  communis 
is  distinguished  by  a  difference  in  the  granulation  of  the  test. 

This  species  of  Billings  may  be  compared  with  Selenopleura  brachymetopa,  Aug.,  from 
which,  however,  it  differs  in  the  form  of  the  glabella  and  in  other  respects ;  it  comes 
nearer  to  the  S.  cristala  of  Linnarsson;  it  differs,  however,  in  the  eyes  being  nearer  to  the 
glabella,  as  well  as  in  having  a  test  which  is  granulated  only  (not  tuberculated).  S.  parva 
of  the  same  author  is  also  very  near,  but  differs  in  the  more  sinuous  anterior  extension  of 
the  facial  suture,  the  more  gibbous  cheeks,  and  the  smoothness  of  the  glabella ;  it  is  also 
a  smaller  species. 
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2. — SELENOPLEURA  BOMBIFRONS,  N.  Sp. 


FIG.  5.— Sthvopliitra  bfiml/ifronf,  N.  Sp.— Centre  piece  of  the  head  shield.     Magnified 
four  times.    5  a.  Same  seen  in  profile.    5  6.  Same  seen  in  front 

Under  this  name  I  propose  to  describe  a  small  trilobite  from  Topsail  Head,  which 
seems  nearer  to  this  genus  than  to  any  other,  though  it  combines  characters  which  recall 
several  other  genera.  Some  of  the  features  are  such  as  might  be  looked  for  in  the  young 
of  species  of  Selenopleura,  but  the  shield,  on  which  the  following  description  is  founded, 
si-ems  to  have  attained  its  permanent  features.  In  the  long,  cylindrical  glabella,  some- 
what wider  in  front  than  behind,  and  overhanging  the  anterior  margin,  it  recalls  the 
genus  Dolichometopus,  Aug.,  Liars.  ;  in  its  dorsal  suture  comparatively  straight,  and  near 
the  outer  margin  of  the  shield  it  approaches  Agraulos  and  Conocoryphe.  The  general  form, 
however,  the  granulated  surface,  projecting  eyelobes,  etc.,  seem  to  bring  it  nearer  to 
Selenopleura  than  to  any  other  genus. 

( >nly  the  centre  piece  of  the  head  shield  is  known.  This  is  small,  and  of  a  trapezoidal, 
semicircular  form  ;  it  is  strongly  elevated  along  the  axis,  and  depressed  at  the  sides  and 
in  front.  The  dorsal  furrow  is  strongly  impressed.  The  anterior  margin  is  depressed, 
and  is  strongly  arched  backward  near  the  suture,  so  as  to  narrow  considerably  the  outer 
end  of  the  anterior  limb  of  the  fixed  cheek.  There  is  a  narrow,  rounded  fold  to  the 
anterior  margin,  and  a  distinct  and  moderately  wide  furrow  behind  it. 

Tin-  irlabella  is  cylindrical,  somewhat  wider  in  front  than  behind,  narrowest  between 
the  iirst  and  second  furrows,  prominently  elevated  for  most  of  its  length,  and  has  flattened 
slopes  ;  it  is  depressed  at  both  extremities,  and  is  indented  on  the  sides  by  three  pairs  of 
furrows,  which  are  progressively  longer  from  the  posterior  to  the  anterior;  the  former 
extends  scarcely  half-way  to  the  axis  of  the  glabella,  but  the  latter,  which  is  strongly 
directed  forward,  two-thirds  ;  the  glabellar  furrows  are  broad  and  shallow.  The  occipital 
ring  is  rather  narrow,  and  is  sharply  divided  off  from  the  glabella  by  a  narrow,  deep 
furrow ;  it  is  somewhat  pointed  behind,  and  bears  an  indistinct  tubercle  on  the  middle. 

The  fixed  cheek,  behind  the  ocular  fillet,  is  subtriangular,  moderately  elevated 
toward  the  glabella,  but  depressed  at  the  outer  sides.  The  eyelobe  is  short,  prominent 
and  distinctly  elevated  ;  the  ocular  fillet  is  broad,  but  not  conspicuous.  The  posterior 
margin  is  somewhat  augulated  upward  in  the  middle,  and  is  rounded  forward  at  the 
outer  angle :  the  marginal  fold  is  narrow,  and  slopes  forward  to  the  furrow  ;  the  furrow 
widens  and  turns  forward  as  it  goes  toward  the  geual  angle. 

The  whole  surface  is  covered  with  minute  granulations,  which  are  coarser  and  more 
conspicuous  on  the  elevated  parts  of  the  shield  than  elsewhere :  on  the  higher  part  of  the 
glabella  these  granulations  pass  into  imperfect  ridgelets,  which  are  concentric  to  the 
elevated  portion  of  the  glabella  where  they  are  most  conspicuous ;  they  are  most  distinct 
on  the  posterior  third  of  the  glabella.  The  backward  flexure  of  the  anterior  margin  of 
the  centre  piece  of  the  head-shield  indicates  that  this  species  had  a  narrow  free  cheek. 

Length  of  the  cephalic  shield,  3  millimetres ;  width  of  the  centre  piece,  5  mm. ; 
height,  2  mm. 


OF  CAPE  BRETON  AND  NEWFOUNDLAND. 


137 


Locality. — Topsail  Head,  Conception  Bay,  Newfoundland. 

This  species  may  be  distinguished  from  Selenopleura  parva,  Linrs.,  by  its  more  gibbous 
form,  long  glabella,  and  distinct  glabellar  furrows  and  ocular  fillet ;  from  S.  cristata, 
Li  us.,  by  its  long,  overhanging  glabella  and  the  narrow  anterior  limb  of  the  shield ;  from 
S.  ?  slenomelopa,  Ang.,  by  its  narrow,  unaugulated  anterior  margin  ;  from  S.  holomelopa, 
Ang.,  by  the  short  and  narrow  anterior  margin,  and  more  advanced  position  of  the 
eyelobe ;  from  S.  comn  unis,  Bill.,  and  S.  Acadica,  Whiteaves,  by  the  same  feature  and  the 
longer  glabella. 


SECTION  IV.,  1886. 
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XII. — Notes  on  the  Limestones  of  East  River,  Pictou,  N.S. 


By  EDWIN  GILPIN,  JUN.,  A.M.,  F.G.S. 


(Read  May  27,  1886.) 


The  following  analyses  of  limestones,  from  the  Lower  Carboniferous  Marine  Limestone 
series  of  Pictou  County  were  made  some  years  ago  by  the  writer,  when  engaged  in  an 
investigation  into  the  subject  of  fluxes  for  the  extensive  deposits  of  iron  ore  which 
characterize  this  district,  and  they  may  be' appropriately  prefaced  by  a  few  remarks  on 
the  extent  and  distribution  of  the  Lower  Carboniferous  measures  of  East  River. 

The  general  arrangement  of  the  subdivisions  of  the  Carboniferous  system  in  this 
county  can  be  readily  recognized,  and  is  given  in  suflieient  detail  in  Sir  AY  Dawsou's 
"  Acadian  Geology."  It  maybe  remarked  that,  in  the  district  more  particularly  referred  to 
in  these  notes,  viz.,  that  extending  from  Glengarry,  on  the  Intercolonial  Railway,  to 
McLellan's  Mountain,  the  Lower  Coal  formation  does  not  appear,  and  may  be  represented 
on  the  eastern  edge  of  the  district  by  the  conglomerate  beds  of  Irish  Mountain  and 
McLellau's  Brook. 

On  Big  Brook,  a  tributary  of  West  Branch,  about  four  miles  above  Hopewell,  are  met 
limestones  and  gypsum  with  red  shale  and  Jlaggy  sandstones,  resting  on  Siluro-Cambrian 
measures,  and  dipping  to  the  north.  These  limestones  are  exposed  on  the  "West  Branch 
and  can  be  traced  south  of  Grant's  Lake  to  the  valley  of  East  liiver.  They  are  associated 
with  red  shales,  and  red  and  gray  sandstones,  and  the  measures  are  broken  through  by 
several  masses  of  the  dioritic  trap,  probably  contemporaneous.  Exposures  of  gypsum  are 
not  met  until  near  the  mouth  of  Archibald's  Brook.  Here  a  compact,  blue  limestone,  about 
thirty  feet  thick,  is  overlaid  by  marl,  and  by  an  immense  mass  of  gypsum,  about  100  feet 
in  thickness. 

It  is  impure  in  quality,  and  contains  layers  of  marl  and  siliceous  matter.  In  the 
upper  part,  are  layers  of  granular  and  fibrous,  red  gipsum.  Above  this  come  beds  of  hard, 
red,  shale,  having  a  general  dip  to  the  west.  The  course  of  the  gypsum,  as  marked  by 
funnel-shaped  pits,  is  southerly  or  parallel  to  that  of  the  river.  Its  final  exposure  in  this 
direction  is  distant  about  three  miles,  at  the  Black  Rock,  where  a  small  outcrop  is  visible 
on  the  east  bank  of  the  river,  on  the  farm  of  Mr.  J.  McDonald.  At  this  point,  it  is  associated 
with  a  pyritous,  greenish,  compact  marble,  and  a  compact,  blue  limestone,  carrying  limonite, 
and  the  section  rests  on  a  great  mass  of  an  indurated  breccia,  connected  with  the  Cambro- 
Silurian  measures  of  the  opposite  bank  of  the  river. 

Underlying  the  strike  of  the  gypsum,  on.  the  west  side  of  the  river,  are  frequent 
exposures  of  hard,  shaly,  red  sandstone,  of  soft  marl,  and  of  red  and  green  argillaceous 
shales,  interrupted  at  several  points  by  dykes  of  black  and  dark-green  dioritic  trap.  These 
measures  rest  on  the  Cambro-Silurian  slates,  carrying  specular  and  limonite  iron  ores,  and 
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near  the  line  of  contact,  at  a  point  opposite  the  Black  Rock,  are  met  limestones  carrying 
limonite.  The  bed  of  the  river,  and  the  narrow  valley  from  this  point  for  some  distance 
south  of  Sunny  Brae,  are  occupied  by  limestone  beds  (No.  1),'  the  principal  exposures 
of  which  show  a  hard,  compact  rock,  of  grey  and  bluish  colors,  in  places  arenaceous  or 
marly.  Returning  along  the  east  bank  of  the  river,  on  C.  MacDonald's.  farm,  is  a  compact, 
bluish  limestone,  holding  rounded  pebbles  of  the  slaty  breccia. 

Still  further  north,  at  Bridgeville,  opposite  the  large  exposure  of  gypsum,  already 
alluded  to,  trial  pits  showed  limonite,  filling  the  junction  between  Upper  Silurian  shales, 
and  limestone  and  gypsum.  In  all  probability  this  gypsum  is  connected  with  that 
exposed  on  the  opposite  bank  of  the  river.  Between  this  point  and  Springville,  limonite 
and  limestone  mark  the  contact  of  the  two  systems.  In  the  bank  of  the  river,  at  McPhee's, 
is  met  a  large  bed  of  dark-blue,  compact  limestone  (No.  2),  weathering  to  an  ochre,  and 
holding  nodules  of  hard,  blackish,  arenaceous  limestone.  The  thickness  of  this  bed  is 
about  !•<">  feet.  At  the  point  where  the  section  is  visible,  the  limestone  folds  over  a  spur  of 
the  Silurian  slates,  and  its  lower  part  holds  fragments  of  it.  The  limestone  strikes  to  the 
north-east,  along  the  side  of  the  hill,  and  is  exposed  again  in  the  Cross  Valley  Brook  in  an 
interesting  section.  The  gray  and  brown  Upper  Silurian  slates,  stained  with  patches  of 
peroxide  of  iron,  and  filled  with  seams  holding  red  and  white  quartz  and  calcspar,  strike 
S.  To  E.  and  .dip  heavily  to  the  north.  Resting  on  them  is  a  breccia  of  fragments  of  the 
slates.  On  the  side  next  the  older  rock,  the  calcareous  cement  can  hardly  be  distin- 
guished, but  at  a  distance  of  six  indies,  the  slate  fragments  grow  scattered  and  are  united 
by  dark-grey  limestone,  which  quickly  predominates  to  the  exclusion  of  the  slate.  The 
limestone  (Xo.  :]),  as  exposed,  is  about  fifty  feet  thick,  but  its  normal  dimensions  are  much 
greater. 

Immediately  overlying  the  limestone  is  a  wide  outcrop  of  g/psum  and  marl,  imper- 
fectly exposed,  and  extending  to  the  road  from  Springville  to  Ne  &  Glasgow.  The  line  of 
junction  then  turns  to  the  north,  and  passes  over  Irish  Mountain,  at  the  north  end  of  which 
it  is  marked  by  conglomerates.  The  gypsum  may  be  traced  by  surface  pits,  on  the  same 
course,  but  it  is  not  exposed  until  A.  Cameron's  farm,  south  of  Forbes  Lake,  is  reached. 
Here  it  forms  a  large  outcrop,  resting  on  soft,  grey  marl  and  shale.  The  lower  beds  of  the 
gypsum  are  laminated  and  impure  in  quality.  In  the  middle  of  the  deposit  which  appears 
to  be  about  CO  feet  in  thickness,  is  a  bed  twelve  feet  thick,  white  and  of  good  quality.  A 
few  tons  are  quarried  annually  and  "  boiled  "  for  local  use.  The  overlying  beds  are  coarser, 
in  quality,  with  layers  of  soft,  white  gypsum.  Above  the  gypsum  and  marls  are  exposures 
of  red  and  gray  shales  with  limestones,  giving  in  all  a  section  of  about  450  feet.  The  beds 
dip  a  little  to  the  west  of  north,  with  an  inclination  which  is  heavy  near  the  older  rocks, 
but  gradually  diminishes  toward  the  upper  part  of  the  section. 

Returning  toward  Springville,  at  L.  McLean's  are  met  several  thick  beds  of  limestone 
(No.  4)  dipping  to  the  west  of  north,  and  overlying  the  gypsum,  probably  about  200  feet, 
the  interval  being  occupied  by  red  shales  and  marls.  At  the  East  River  Bridge,  near 
Springville,  about  on  the  line  of  McLean's  limestone  beds,  are  numerous  exposures  of 
compact,  gray  and  blue  limestone,  sometimes  argillaceous,  succeeded  by  red  and  gray 
sandstones,  with  soft  argillaceous  shales  and  marls. 

1  The  numbers  given  in  the  text  correspond  to  those  of  the  analyses,  and  to  those  marked  on  the  sketch  map. 
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The  general  relations  of  these  strata  may  be  gathered  from  the  following  section,  from 
a  survey  of  the  East  River,  below  Springville,  made  by  me  some  years  ago  : — 

FEET.  IN. 

Black,  bituminous,  arenaceous  shale 13  o 

Black,  bituminous  limestone 24  6 

Hard-blue  limestone,  with  arenaceous  bands 3  2 

Very  hard,  compact,  blue  limestone 5  2 

Soft,  laminated,  calcareous  shale 2  3 

Blue  limestone 1  o 

Soft,  laminated,  drab  shale 0  4 

Blue,  argillaceous  limestone 0  4 

Calcareous,  argillaceous  shale,  joints  filled  with  calcspar  and  fluorspar. 2  0 

Gray,  argillaceous  limestone,  in  places  passing  into  shale 2  0 

Hard,  blue  limestone 2  10 

Compact,  white,  calcareous  sandstone 0  2 

Shaly,  drab  marl,  holding  sandstone  concretions,  and  veins  of  calcspar 1:1  !( 

Gray,  compact  limestone 0  (i 

Bluish-gray  compact  limestone 1  2 

Drab,  arenaceous  sljale 0  !l 

Soft,  grey  argillaceous  limestone 1  4 

Hard,  blue,  impure  limestone 1  <i 

Gray,  concretionary,  argillaceous  shale,  with  bands  of  arenaceous  shale 10  0 

Soft,  gray  limestone 0  11 

Gray  sandstone,  calcareous 1  3 

Bluish,  arenaceous  limestone 5  4 

Hard,  blue  limestone 4  5 

Gray,  impure  arenaceous  and  argillaceous  limestone 5  0 

Hard,  blue,  arenaceous  limestone 1  4 

Soft,  drab  shale 4  0 

Impure,  argillaceous  limestone 2  4 

Soft,  red  sandstone 1  (i 

Measures  obscured  (soft  shale  ?) 2.3  0 

Rough,  compact,  blue  limestone 3  10 

Soft,  grey,  concretionary  sandstone 2  <> 

Coarse,  blue,  argillaceous  limestone 3  9 

Measures  concealed 30  o 

Limestone 


TOTAI ISO    11 

Other  sections  show  alternations  of  red  and  gray  compact  sandstones  and  red  arenaceous 
shales,  to  the  exclusion  of  limestones  and  marls,  and,  generally  speaking,  the  limestones  are 
not  connected  with  extensive  sections  of  sandstones. 

About  three-quarters  of  a  mile  below  the  Springville  Bridge,  is  an  exposure  of  lime- 
stone (No.  5)  quarried  for  building  purposes.  Here  there  are  several  thick  beds  of  argilla- 
ceous and  calcareous  shales,  gray  and  breaking  into  thin  splinters,  and  enclosing  beds  of 
pale  blue  or  gray  argillaceous  limestone.  These  beds  are  very  hard  and  compact  and, 
owing  to  the  presence  of  thin  layers  of  calcareous  fireclay  or  shale,  split  readily  into  blocks 
six  to  twelve  inches  thick.  Similar  limestones  of  a  darker  blue  color,  occur  on  the  West 
Branch,  and  have  been  used  sue  cessfully  for  construction  purposes. 

The  measures  referred  to  above  are  exposed  in  varying  sequence  in  the  river  banks, 
as  far  as  the  forks,  and  preserve  a  general  dip  to  the  north  and  north-west,  with  frequent 

Sec.  IV.,  1886.    21. 
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faults  and  undulations.  The  Grant  limestones  (No.  6.)  are  apparently,  about  the  middle 
of  this  formation,  and  may  be  paralleled  with  the  Forbes,  McLellan  and  Robertson 
limestones  (7,  8,  9). 

On  the  West  Branch,  a  short  distance  above  the  forks,  is  a  limited  exposure  of  gypsum, 
which  is  associated  with  gray  arenaceous  limestone,  and  a  series  of  thick  bedded  sand- 
stones, holding  Calcopyrite  casts  of  plant  remains.  Similar  limestones  are  met  on  the 
extension  of  the  strike  of  these  measures  to  the  East  Branch,  and  a  bed  of  limestone  (No. 
10)  several  feet  thick,  composed  of  minute  fragments  of  fossils,  which  give  a  rough  pumice- 
like  surface  on  weathering.  This  is,  probably,  the  limestone  referred  to  in  "Acadian 
Geology  "  (p.  318),  as  showing  in  slices  under  the  microscope,  that  it  is  made  up  of  small 
fragments  of  shells,  with  entire  specimens  of  very  minute  species. 

Some  of  the  limestones  are  well  defined  and  persistent.  At  other  points  they  are 
quite  local.  It  sometimes  appears  as  if  there  had  been  a  local  accumulation  of  calcareous 
matter  (of  shells  or  of  a  coral  growth)  which  rapidly  thinned  from  a  central  point,  until 
lost  in  argillaceous  or  arenaceous  matter. 

The  gypsum  at  the  Forks  may  be  considered  as  marking  an  horizon  very  near  the 
summit  of  the  Marine  Limestone  formation.  It  is  difficult  to  arrive  at  any  exact  estimate 
of  the  total  thickness  of  tins  formation  in  the  district  under  consideration,  starting  from 
the  basal  limestone  of  McPhee's,  and  ending  at  the  Forks.  The  longest  continuous  section 
that  I  have  been  able  to  measure,  did  not  exceed  1,040  feet,  but  from  all  available  data,  the 
total  thickness  may  be  estimated  at  about  2,t50  feet. 

Below  the  forks  of  the  river,  measures  referred  by  the  officers  of  the  Geological  Survey 
to  the  Millstone  Grit,  are  met  as  far  as  the  base  of  the  Productive  Coal  Formation,  a  short 
distance  north  of  McKay's  Brook,  As  yet,  no  fixed  line  can  be  drawn  dividing  these  sub- 
divisions. These  millstone  grit  measures,  it  may  be  remarked,  are  distinguished  from  the 
corresponding  horizon  in  other  parts  of  the  province  by  their  highly  calcaceous  nature — 
there  being  numerous  beds  of  limestone,  not  usually  equal  in  purity  to  those  already  noted, 
and  the  cementing  material  of  the  sandstones  being  often  calcareous. 

The  Marine  Limestones  and  their  associated  strata,  become  obscured  as  they  approach 
the  south  side  of  the  Coal  Field  on  the  east  side  of  the  East  River,  probably  by  east  and 
west  faults  of  great  magnitude,  similar  to  those  which  have  on  all  sides  limited  the  pro- 
ductive Coal  Measures  by  an  unconformable  frame  of  Millstone  Grit.  Approaching 
Sutherland's  River,  they  reappear  and  are  noted  for  holding  important  deposits  of 
spathic  ore. 

In  this  district  I  am  not  aware  of  any  exposures  of  the  peculiar  "shell  "  limestone  of 
Windsor,  Shubenacadie,  and  Brookfield,  referred  by  Sir  J.  W.  Dawson,  to  Subdivision  E 
of  the  Marine  Limestone  series,  and  parallelled  by  him  with  limestones  belonging  to  the 
upper  part  of  this  section.  This  limestone  is  a  mass  of  shells,  principally  casts,  the  delicate 
spirals  of  Spirifer  and  Athyris  being  frequently  preserved  intact.  This  characteristic  lime- 
stone is  largely  quarried  at  Brookfield,  as  a  flux  for  the  Londonderry  furnaces,  and  I  am 
indebted  to  Mr.  J.  Sutcliffe,  of  the  Londonderry  mines,  for  the  analysis  of  it,  given  further 
on,  placed  for  comparison  with  one  of  the  same  rock  from  Windsor. 

The  analyses  which  I  submit  of  East  River  limestones,  were  made  by  me  sometime 
ago,  when  engaged  in  an  enquiry  into  the  question  of  fluxes  for  the  extensive  iron  ore 
deposits  of  the  district,  some  of  which  have  been  incidentally  alluded  to  in  my  remarks. 
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They  are  of  samples  selected  principally  from  beds  considered  important  from  their  extent 
or  convenience  to  transportation  facilities.  Their  value  is  merely  that  of  their  being  the 
first  attempt  at  representing  the  composition  of  this  mineral  over  a  considerable  tract  of 
ground  in  Nova  Scotia ;  and  the  point  which  is  brought  out,  is  of  their  comparatively  non- 
magnesian  character,  except  in  the  case  of  some  of  the  lowest  beds.  They  are  arranged  in 
ascending  order,  and  their  numbers  correspond  with  those  marked  on  the  accompanying 
sketch  map : — 

(1.)  SUNNY  BRAE  LIMESTONE. — Color  bluish,  with  seams  of  white  and  brownish 
calcspar,  and  occasional  coarse  grains  of  siliceous  matter.  Some  parts  of  the  deposit  show 
obscure  fossil  marks. 

Moisture -056 

Lime  Carbonate -,.  85  •  767 

Magnesia  Carbonate 3-155 

Iron  carbonate 1-167 

Iron  Sulphide -905 

Phosphoric  Acid '376 

Insoluble 8-440 

TOTAL 99-866 

(2.)  McPHEE's  LIMESTONE. — Sample  A. — Smooth,  compact,  bluish  gray  with  crystals 
of  silica,  and  no  visible  fossils,  weathers  yellow. 

Sample  B. — From  overlying  bed  of  same  exposure.  Hard,  black,  laminated  limestone, 
giving  drab  powder,  and  bituminous  smell,  fossiliferous. 


COMPOSITION. 

SAM  I'M  A. 

SAMPLE  B. 

2-356? 

84-220 

58-112 

11-250 

6-571 

•282 

1-850 

1-100 

•031 

•025 

trace 

•351 

•617 

2-650 

30-760 

small 

100-150 

100-025 

(3.)  CROSS  BROOK  LIMESTONE. — Sample  A. — From  limestone  near  point  of  junction, 
compact,  brittle,  drab-colored  limestone,  with  calcspar  crystals,  no  visible  pyrites  or  fossil 
markings. 
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Sample  B. — From  overlying  part  of  same  bed.  White  and  gray,  not  very  compact, 
crystalline  limestone,  weathering  red,  with  a  few  crystals  of  galena  and  iron  pyrites,  and 
obscure  fossil  markings. 


COM  POSITION. 

SAMPLE  A. 

SAMPLE  B. 

1-250 

•115 

91-500 

58-766 

•465 

9-890 

2-278 

26-812 

trace 

1-255 

•510 

•737 

•168 

•198 

1-85G 

3-082 

98-794 

100-088 

(4.)  McLEAX    LIMESTONE. — Compact    gray   limestone,    with  abundant    fossil    coral 
markings. 


COMPOSITION. 

SAMPLE  A. 

SAMPLB  B. 

•18 

•17 

93-90 

96-26 

Magnesia  carbonate.  

2-45 

2-33 

•59 

•57 

Man^anosc  peroxide  

•56 

.55 

•12 

•10 

•03 

.02 

Phosphoric  acid  

•03 

.03 

Silira  

2-10 

1  99 

TOTAL  

99-96 

102-02 

Analyst,  Durham  College  of  Science. 
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(5.)  QUARRY  LIMESTONE.  —  Flaggy,  argillaceous    limestone,   drab  .colour,   with  few 
crystals  of  iron  pyrites,  and  abundant  fossils. 


-56 
Lime  carbonate  .............................................................     43-12 

Magnesia  carbonate  .........................................................      2*56 

Iron  carbonate  ..............................................................       4-10 

Manganese  peroxide  .........................................................      2-55 

Sulphur.  ........................................................................ 

Phosphoric  acid  .................................................................. 

Insoluble  residue,  silicate  of  alumina,  and  a  little  sand  ..........................    47-00 

TOTAL  .............................     99-89 

(6.)  GRANT  LIMESTONE.  —  Compact,  grayish-blue,  rough,  red-weathering  limestone, 
with  veinlets  of  white  iron  and  calcspar,  and  a  few  crystals  of  iron  pyrites  ;  abundant, 
obscure,  fossil  markings. 

Moisture  ...................................................................  1.110 

Lime  carbonate  ............  .  ................................................  90-660 

Magnesia  carbonate  .........................................................  2-360 

Iron  carbonate  .....  '.  .......................................................  2  •  280 

Manganese  ........................................................................ 

Alumina  ....................................................................  .515 

Iron    sulphide  .............................................................  -600 

Phosphoric  acid  .............................................................  •  125 

Insoluble  residue  .......  .  ...................................................  2-090 

TOTAI  ...............................     99-740 

(7.)  FORBES  LIMESTONE.  —  Dark,  earthy  blue,  rough  limestone,  with  veinlets  of  white 
and  brown  ferruginous  spar,  and  crystals  of  dogtooth  spar,  and  grains  of  siliceous  matter; 
no  visible  fossils. 

Moisture  ....................................................................       -124 

Lime  carbonate  ..............................................................  89-600 

Magnesia  carbonate  ..........................................................     1-500 

Iron  peroxide  .........  \  .ran 

Manganese  peroxide.,  j 

Iron  carbonate  ...............................................................  1-550 

Iron  sulphide  .......................................  •  ........................  -225 

Phosphoric  acid  .............................................................  -055 

Insoluble  residue  .............................................................  5-743 

TOTAL  ..............................  99-446 

(8.)  McLELLAN  LIMESTONE.  —  Compact,  dark  blue  limestone,  with  numerous  broken 
fossils  ;  little  visible  pyrites. 

Moisture  •  "•  .................................................................  - 

Lime  carbonate  ..............................................................  87437 

Magnesia  carbonate  ..........................................................  1'417 

Manganese  peroxide  ..........................................................  '301 

Iron  peroxide  ..................................................................  2-330 

Iron  sulphide  ................................  ----  ............................  2159 

Phosphoric  acid  ..............................................................  trace. 

Carbonaceous  matter  .........................................................  '110 

Insoluble  residue  ............................................................  4-120 

TOTAL..  ..................  97-874 
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(9.)  ROBERTSON  LIMESTONE. — Dark,  earthy  blue,  compact,  argillaceous  limestone,  with 
numerous  fossils  and  a  few  small  crystals  of  silica  and  iron  pyrites. 

Moistnre M56 

lame  carbonate 78-344 

Magnesia  carbonate  trace. 

Iron  carbonate 2-224 

Manganese  carbonate 4-245 

Iron  sulphide '482 

Phosphoric  acid -064 

Insoluble  residue 11-600 

TOTAL 95-115 

(10.)  FORKS  LIMESTONE. — Compact,  bluish-black  limestone,  with  crystals  of  calcspar 
and  spots  of  arenaceous  matter. 

Moisture '330 

Lime  carbonate 79'130 

Magnesia  carlxjnate 2-185 

Iron  carbonate 5-619 

Manganese  oxide trace. 

Alumina -496 

Iron  Milj. huh' -754 

Phosphoric  ucid -403 

Insoluble  residue 11-392 

TOTAI 100-308 

(11.)  SHELL  LIMESTONE. — The  following  are  analyses  of  the  "shell"  limestone  from 
Brooklield  and  "Windsor,  referred  to  in  these  notes : — 


COMPOSITION. 


Lime  carbonate 

M.T.'iirsia  carbonate. 

Oxide  of  iron 

Phosphoric  acid 

Insoluble  residue. . . . 


TOTAI,. 


BROOKFIELD. 


I. 

97-39 
•94 
2-70  * 

trace. 


101-03 


II. 

98-844 
•396 
2-000  « 

trace. 


101-240 


WINDSOR. 


97-64 
1-10 

•07 

trace. 
•68 


*  Containing  alumina. 


These  limestones,  which  can  be  compared  most  aptly  to  a  heap  of  recently  opened 
and  cleaned  shells  thrown  together,  are  notable  for  their  freedom  from  phosphorus, 
sulphur,  etc.,  and  are  apparently  little  beyond  pure  carbonate  of  lime,  the  iron  oxide  and 
alumina  being  carried  in  mechanically  by  water  from  the  overlying  clays. 
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.—  Preliminary  Report  on  some  Graptolites  from  the  Lower  Palaeozoic  Bocks  on 
the  South  Side  of  the  St.  Lawrence  from  Cape  Rosier  to  Tartigo  River,  from 
the  North  Shore  of  the  Island  of  Orleans,  one  mile  above  Cap  Rouge,  and  from 
the  Cove  Fields,  Quebec.  By  PROF.  CHAS.  LAPWOBTH,  LL.D.,  F.G.S. 


(Communicated  by  J.  F.  Whiteaves.and  road  May  27,  1886). 

The  collection  of  Graptolites  from  Gaspe,  Gros  Maule,  Orleans  Island  and  Cove 
Fields,  etc.,  made  by  various  members  of  the  staff  of  the  Geological  Survey  of  Canada,  and 
forwarded  to  me  at  the  request  of  Dr.  Selwyn,'  has  been  examined  by  myself,  and  the 
majority  of  the  species  identified.  Several  of  the  forms,  however,  require  further  study. 
Some  are  new  to  science  ;  .while  others  present  characteristics  which  render  their  identi- 
fication with  described  types  a  matter  of  very  grave  doubt.  These  dubious  forms  must 
stand  over  until  I  have  a  little  more  leisure  ;  but  I  do  not  believe  that  the  additional 
facts  they  may  afford,  after  further  study,  will  greatly  affect  the  main  points  laid  down 
in  this  preliminary  report. 

I  find  that  the  Graptolites  forwarded  in  this  collection  belong  to  several  very  distinct 
zones,  each  of  which  corresponds  very  closely  with  a  distinct  Graptolite  zone  in  Great 
Britain  and  western  Europe  ;  so  that,  while  (as  all  American  geologists  are  aware)  the 
equivalency  of  these  Graptolitic  beds  of  the  St.  Lawrence  with  the  calcareous  strata  of 
New  York  and  western  Canada  is  as  yet  incapable  of  exact  settlement,  the  relative 
geological  antiquity  of  the  recognizable  zones  can  be  fixed,  with  a  close  approximation 
to  certainty,  by  comparison  with  their  European  representatives.  The  zones  represented 
in  this  collection  range  from  the  British  Tremadoc  Slates  to  the  middle  of  the  Bala  or 
Caradoc  Formation  of  "Wales  and  the  "West  of  England.  But  while  some  of  the  European 
zones  within  this  stratigraphical  range  are  fully  represented  in  the  collection,  the  fossils 
of  others  are  strangely  missing,  even  of  some  zones  already  known  as  certainly  existing 
within  the  limits  of  the  ground  covered  by  the  collection. 

The  several  species  I  have  already  identified  either  with  certainty  or  provisionally, 
together  with  their  localities,  as  shewn  by  the  specimens  in  the  collection,  are  given  in  the 
appended  table.  (See  Table  B.)  Those  to  which  an  asterisk  is  prefixed  will  need  further 
examination.  The  fossil-bearing  localities  are  arranged  generally  in  order  of  geological 
age  in  the  table,  simply  as  a  matter  of  convenience  in  reference.  The  same  rule  will  be 
observed  with  respect  to  the  recognizable  Graptolitic  zones  in  the  order  of  description. 


1  The  specimens  from  the  south  shore  of  the  St.  Lawrence  below  Quebec  and  from  the  Island  of  Orleans  were 
collected  in  1878,  those  from  the  Cove  Fields,  Quebec,  in  1884,  and  those  from  near  St.  John's  market  at  Quebec,  in 
1885,  by  Mr.  T.  C.  Weston.  The  species  from  one  mile  above  Cap  Rouge,  were  collected  by  E.  Billings  many 
years  ago  (prior  to  1862),  and  the  fragments  of  a  Dictyonema,  from  Cape  Breton,  by  Mr.  Hugh  Fletcher,  in  1876. 
The  whole  have  been  recently  submitted  to  Prof.  Lapworth,  at  the  request  of  Dr.  Selwyn.— J.  F.  W. 
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ZONE  I. — Cape  Rosier  Zone :   Zone  of  DiCTYONEMA  SOCIALE  and  BUYOORAPTUS. 

The  oldest  Graptolitic  zone  represented  (as  will  be  seen  from  the  accompanying  tables) 
is  the  Dictyonema  sociale  zone  of  Barrasois  River  (Cape  Breton  Island)  and  of  Cape  Rosier, 
Gaspe.  There  are  very  few  specific  forms  occurring  in  this  zone,  but  they  consti- 
tute together  a  very  peculiar  and  distinct  group,  totally  different  from  those  of  the 
remaining  zones.  The  genera  include  Dictyonema,  Bryograptus  and  Clonograptus,  together 
with  the  dubious  genus  Staurograptus  of  Emmons.  The  Dictyonema  appears  to  me  to  be 
absolutely  identical  with  one  of  the  forms  referred  by  European  (Scandinavian)  geologists 
to  Dictyonema  flabclliforme,  Eichwald;  which  is  also,  so  far  as  our  present  evidences  enable 
us  to  judge,  identical  with  Dictyonema  sociale,  Salter,  from  the  Tremadoc  of  North  "Wales. 

To  .this  /one  belong  the  Barrasois  River  beds,  those  of  Cape  Rosier,  of  Little  "White 
River,  of  Grand  Mechiu  Point,  of  half  a  mile  west  of  Long  Point,  Matane,  Little  Capucin 
River,  etc. 

In  Europe,  this  zone  (or  zouos)  occurs  in  the  Tremadoc  of  Wales  and  the  Tremadoc 
and  Ceratopyge  beds  of  Norway  (Brogger)  and  Sweden  (Tullberg).  It  is  Upper  Cambrian 
(as  British  geologists  receive  the  term),  and  is  probably  represented  in  the  west  by  a  part 
of  tin-  Calriferous  scries  of  New  York  and  western  Canada.  It  is  distinctly  older  than 
the  tlraptolitic  mass  of  the  Point  IA-VIS  beds.  Not  one  of  its  forms  has  hitherto  been 
figured  from  the  Quebec  group.  It  may  occur  at  Point  Levis,  if  the  Calciferous  is  repre- 
sented there.  This  is  a  point  for  future  discovery  to  settle.  In  the  meantime,  however,  it 
will  be  better  to  refer  to  the  /one  as  the  "  Cape  Rosier  Zone."  Like  the  Levis  Calciferous 
Conglomerate  beds,  its  fauna  is  made  up  of  genera,  partly  Cambrian  and  partly  Ordovician 
(i.e.  partly  Primordial  and  partly  Cambro-Silurian.) 

The  Cambrian  age  of  the  Dictyonema-bearing  Barrasois  River  beds  of  Cape  Breton 
Island  is  demonstrated  by  their  included  Olenid:o.  The  Dictyonema  beds  of  Gaspe  and 
Mechin  cannot  be  far  above  this  Cape  Breton  zone.  It  is  exceedingly  probable,  there- 
fore, that,  as  in  C'ape  Breton,  the  Dictyonema  beds  lie  not  far  removed  from  the  uncon- 
formable  base  of  the  fossil-bearing  rocks  of  the  district.  If  so,  then  the  Shickshock  meta- 
morphic  rocks  would  come  exactly  into  the  place  of  the  Cape  Breton  "  Pre-Cambrian," 
while  the  Acadian,  St.  John,  or  Paradox! des-bearing  beds  of  the  Lower  Cambrian  would 
be  missing  from  Gaspe  to  Quebec,  along  the  south  of  the  St.  Lawrence,  as  they  are  along 
the  north  of  the  St.  Lawrence,  from  Quebec  to  Lake  Superior. 


ZONE  II. — Ste.  Anne  Zone  :  Zone  of  PitYi,TX>GRAPTUS  ANNA  ;  Graptolites  from  Rocks 

three  miles  above  Ste  Anne. 

This  is  clearly  the  second  zone  in  order  of  geological  antiquity.  It  is  newer  than  the 
C'ape  Rosier  beds  by  a  well-marked  interval,  and  much  older  than  the  Marsouin  River 
zone,  next  to  be  described.  None  of  its  species  are  common  to  the  other  zones,  so  far  as 
known,  nor  are  they  known  in  European  equivalents  of  these  zones.  The  only  specimens 
from  this  special  zone  in  the  present  collection  are  from  Ste.  Anne  des  Monts  (three  miles 
above.)  The  species  fairly  identifiable  include : — 

Tetragraptos  bryonidea.  Hall.  I'hyllograptiu  Anna,  Hall 

fruticceuB,    Hall.  Didymograptua  extensua,  Hall. 
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These  are  all  well-known  Point  Levis  species,  according  to  the  classical  monograph  of 
Prof.  Hall,  and  they  also  occur  together  upon  the  corresponding  Areuig-Skiddaw  horizon 
in  Europe,  in  the  Shelve  Arenigs,  in  the  Skiddaw  Slates,  and  in  the  Phyllograptus  beds 
of  Norway  and  Sweden. 

If,  as  I  believe,  there  are  several  zones  in  the  Point  Levis  beds,  this  zone  is  probably 
about  the  middle  of  the  series  as  there  represented.  Some  of  the  Point  Levis  forms  figured 
by  Hall  are  apparently  older  and  a  few  newer ;  that  is  to  say,  if  we  may  rely  upon  the 
European  evidences  at  our  command. 

It  is  somewhat  remarkable  that  there  is  no  other  trace  whatever  of  this  Ste.  Anne 
Phyllograptus  zone  in  the  present  collection,  among  the  i'dssils  from  the  east  of  River  Ste. 
Anne.  The  lithological  characters  of  these  Phyllograptus-bearing  strata  are,  according 
to  my  experience  of  Graptolitic  rocks,  those  of  a  zone  likely  to  be  persistent  for  great 
distances. 

It  would  be  interesting  to  know  whether  the  form  of  this  zone  are  met  with 
associated  with  the  Phyllograptus  said  to  occur  in  the  shales  among  the  sandy  rocks  near 
Cape  Chatte  (Geol.  Hep.,  1^80-1-2,  p.  26  DP.)  .On  one  point  we  may,  I  think,  assure 
ourselves,  with  our  present  knowledge  of  the  G-raptolites  of  Europe,  viz.,  that  the 
Phyllograptus  beds  of  Ste.  Anne  are  newer  than  the  Bryograptus  beds  of  Cape  Rosier, 
and  older  than  all  the  other  zones  in  this  collection.  This  zone  answers  precisely  to  the 
typical  Arenig  (Phyllograptus)  beds  of  Wales,  Skiddaw.  Norway  and  Sweden,  as  well  as 
to  the  typical  zones  of  Phyllograptus,  etc.,  at  Point  Levis. 

This  Phyllograptic  zone  ought  to  be  sought  for  among  the  green  and  purple  rocks 
between  Cape  Rosier  and  Griffin  Cove,  and  among  the  sandy  and  conglomeratic  rocks 
along  the  coast  where  the  Pillar  Sandstones  come  out  in  force  far  to  the  east  of  the 
Ste.  Anne.  The  Dictyonema  bed  again  should  be  sought  for  at  Point  Levis  and  elsewhere, 
and  its  relation  to  the  so-called  "limestone  conglomerates"  demonstrated.  The  line 
between  the  Cambrian  and  Ordovician  (Cambro-Silurian)  must,  in  time,  be  drawn  very 
near  this  zone  of  Dictyonema  and  Bryograptus. 


ZONE  III. — Griffin  Point  or  Marsouin  River  Zone:  Zone  of  CCENOGRAPTUS  ORACILIS. 

This  zone  is  by  far  the  most  fully  represented  in  the  collection.  The  chief  localities 
which  have  yielded  its  fossils  are  : — Marsouin  River  (a  little  above),  one  mile  east  of 
Griffin  Cove,  one  mile  above  Tartigo  River,  north-west  point  of  Griffin  Cove,  half  a  mile 
below  Little  Mechin  River,  near  Fox  River ;  one  mile  above  Cap  Rouge,  near  Quebec,  and 
the  Little  Falls,  Magdalene  River. 

In  all  these  localities  the  fossils  are  essentially  the  same,  the  same  species  recurring 
again  and  again,  in  some  cases  in  about  the  same  relative  proportion.  It  will  be  seen  from 
the  table,  that  the  list  of  fossils  is  more  complete  from  some  localities  than  from  others. 
It  may  be  that  it  will  be  possible,  in  time,  to  subdivide  this  zone,  which  has  probably 
-quite  as  great  a  vertical  extent  in  Canada  as  it  appears  to  have  in  England,  but  as  yet  it 
is  decidedly  safest  to  refer  all  the  rocks  named  above  to  this  single  zone. 
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The  most  characteristic  forms  from  the  zone  are  :— 

Didymograptus  Sagittarius,  (Hall  non  Hifinger.) 
Cccnograptus  gracilis,  Hall. 
Dicellograptus  sextans,  Hall. 
Lasiograptus  mucronatus,  HalL 
Climucograptus  antiquus,  Laptcorth. 
Diplograptus  Whitfieldi,  Hall. 

So  far  as  known,  these  are  peculiar  to  this  zone,  and  the  presence  of  a  single  one 
of  these  specie  is  sufficient  to  settle  the  age  of  the  rock  in  Great  Britain,  and  in  all 
likelihood  in  America.  With  these  peculiar  forms,  however,  are  associated  others,  which 
have  a  much  longer  vertical  range,  and  unite  this  zone  to  the  one  which  follows  it  in 
order  of  time.  These  species  of  long  range  are  :  — 


ramosus,  Hall. 
Glossograptus  ciliatus,  Emmon*. 
Diplograptus  putiHus,  Hull. 
Climacograptus  Schareubergi,  Lap/worth. 

They  all  pass  up  into  the  British  zone  next  above  the  Ccenograptus  zone,  together 
with  the  following  species,  which  range  up  through  at  least  three  complete  zones  :  — 

I>i]ilii(;ru|itus  folinceus,  Afurchiton. 
(  limacograptus  bicornis.  Hull. 

This  special  Marsouin  zone,  now  under  consideration,  has  long  been  recognized  by 
geologists  upon  the  continent  of  America.  Its  fossils  were  described  many  years  ago  by 
Professor  J.  Hall,  in  his  "  Palaeontology  of  New  York,"  from  the  dark  shales  of  Norman's 
Kill,  near  Albany,  in  the  valley  of  the  Hudson  River.  Hall  also  referred  to  the  detection 
of  the  Norman's  Kill  fossils  on  Marsouin  River  by  Sir  William  Logan  and  the  Canadian 
Survey  :  but  the  discovery  of  the  existence  of  rocks  containing  the  Norman's  Kill  fossils 
as  far  down  as  Griffin  Cove  and  between  the  Marsouiu  and  Quebec,  as  demonstrated  by 
the  present  collection,  is  wholly  due  to  those  officers  of  the  Geological  Survey  of  Canada, 
who  have  studied  the  district  since  the  retirement  of  Sir  W.  Logan.  There  can  be  no 
question  of  the  general  identity  of  this  Griffin  Cove  rock  and  the  Marsouin  Ccenograptus 
zone  with  that  of  the  Norman's  Kill  of  the  Hudson  Kiver  valley.  The  New  York 
geologists  have  always  adhered  to  the  opinion  that  the  Norman's  Kill  beds'  are  of  the  age 
of  the  Hudson  Kiver  group  (Lorraine)  or  of  that  of  the  Utica  Slate.  The  best  advocacy  for 
the  last  named  view  will  be  found  in  a  letter  from  Mr.  II.  P.  Whitfield,  addressed  to  Dr. 
White,  and  published  in  the  Report  of  the  Geological  Survey  of  the  100th  meridian  (Vol. 
IV.  p.  101)  ;  in  which  it  is  asserted  that  G.  serralulus,  Hall,  D.  pristis,  C.  bicornis  and  D.  ramosus 
occur  in  the  Utica  Slate  of  the  valley  of  the  Mohawk.  I  have  myself  referred  to  the 
Norman's  Kill  beds  in  my  paper  on  the  Moffat  Series  (Quaterly  Journal  of  the  Geological 
Society,  1878,  p.  835)  as  probably  rising  out  unconformably  from  below  the  Trenton  Lime- 
stone, and  forming  the  highest  portion  of  the  convoluted  rocks  of  the  so-called  Quebec 
Group,—  a  view  also  held  by  Dr.  Sterry  Hunt.  At  a  later  date  (see  "Distribution  of 
Rhabdophora,"  1880,  pp.  30,  28,  etc.),  while  I  refused  to  allow  their  equivalency  with  the 
Lorraine  Shale  (Hudson  River  Group),  I  reluctantly  admitted  that  it  was  very  probable 
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they  might  in  part  be  Utica  and  in  part  of  true  Trenton  age.  But  here  we  have  to 
recollect  that  with  the  exception  of  "Whitfield's  distinct  assertion  that  G.  serralulus,  Hall, 
occurs  in  the  Utica  Slate  of  Oxtungo  Creek — which  may  be  easily  accounted  for  on  the 
supposition  that  what  Whitfield  calls  a  Didymograplus  may  possibly  be  a  Leptograptus — not 
a  shadow  of  paltcontological  evidence  has  yet  been  adduced  to  shew  that  these  Norman's 
Kill  or  Marsouin  rocks  are  newer  than  the  Trenton. 

I  will  not  discuss  the  evidences  further  in  this  place,  but  will  merely  say  that  in 
Great  Britain  the  fossils  of  the  Ctenograptus  (Norman's  Kill)  zones  occur  in  the  beds 
immediately  succeeding  the  typical  Llandeilo  Limestone  of  Wales,  with  Ogygia  Buchii  and 
Asaphus  tyrannus,  and  in  association  with  the  Craighead  (Stinchar)  Limestone  of  Scotland, 
with  Maclurea  Logani  and  Ophileta  compacta,  i.e.  in  beds  apparently  homotaxeous  with  the 
Chazy  or  Lowest  Trenton  (Bird's  Eye  and  Black  River). 

If,  therefore,  we  provisionally  regard  this  Norman's  Kill  (Marsouiu  and  Griffin 
Cove)  zone  as  coming  between  the  Chazy  (Maclurea)  and  the  Trenton  Limestone  in 
America,  it  will  answer  roughly  to  its  equivalent,  the  Coenograptus  gracilis  Zone  in  Great 
Britain,  in  age  as  well  as  in  fossils.  It  may  even  lie  in  some  localities  conformably  at  the 
summit  of  the  Quebec  series  of  the  Eastern  Townships,  and  then,  as  suggested  above, 
come  out  unconformably  below  the  New  York  Trenton  along  the  line  of  the  St.  Lawrence 
and  Hudson  Rivers ;  while,  where  there  is  no  unconformity,  it  may  shade  oft'  into  the 
Chazy  below  and  the  Trenton  Group  above,  as  possibly  in  the  Bird's  Eye  and  Black  River 
localities  in  eastern  Canada.  The  Chazy  is  usually  associated  by  Canadian  authorities 
with  the  Caldferous  below — the  great  break  supposed  to  be  between  the  latter  and  the 
Black  River.  The  fossils  of  these  Norman's  Kill  rocks  should  be  sought  for  in  the  top  of 
the  Chazy  and  bottom  of  the  Trenton,  as  well  as  in  the  Utica  ;  the  discovery  of  a  few 
characteristic  forms  would  soon  settle  the  difficulty. 

There  is  not  a  doubt  that  these  Cccnograptus  or  Norman's  Kill  (Cap  Rouge,  etc.) 
beds  belong  to  the  second  fauna  of  the  Ordovician  (Cambro-Silurian),  i.e.  they  are  newer 
than  the  Graptolitic  strata  of  the  Point  Levis  beds  of  the  Quebec  group ;  in  other  words, 
they  belong  to  the  Trenton-Utica  fauna  and  not  to  the  Calciferous-Chazy  fauna.  But, 
while  this  is  true,  we  must  remember  that  they  appertain,  possibly,  almost  to  the  very 
lowest  beds  of  that  second  fauna,  i.e.  their  place  is  practically  Treuton-Utica,  and  not 
Utica-Hudson. 

I  should  expect,  therefore,  that  while  the  calcareous  rocks  associated  with  this 
Marsouin  fauna  hold  many  Trenton  forms,  yet  there  might  occur,  associated  with  them, 
survivors  of  the  Chazy  type,  and  perhaps  a  number  of  Black  River  forms. 

As  a  first  contribution  towards  a  solution  of  the  difficulty,  I  shall  be  glad  to  know  if 
it  is  possible  yet  to  .answer  the  following  questions  by  evidence  at  the  command  of  the 
Canadian  Geological  Survey  : — 

(a)  What  are  the  trilobita  and  brachiopoda  of  the  Calciferous  beds  of  Griffin  Cove, 
and  from  Griffin  Cove  to  Gros  Maule  ? 

(b)  Have  any  Graptolites  been  afforded  either  by  the  Black  River  or  Trenton  of  the 
north  of  the  St.  Lawrence,  and,  if  so,  what  are  they? 

(c)  Has  a  single  example  of  one  of  the  peculiar  species  (see  list  before)  of  the  Mar- 
souin beds  been  detected  in  any  Utica  or  Hudson  River  bed  on  the  north  and  west  sides 
of  the  St.  Lawrence,  from  Lake  St.  John  to  St.  Mary's  Strait,  and,  if  so,  what,  and  where  ? 
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A  detailed  reply  to  each  of  these  questions  would  be  of  especial  service  at  this  stage 
of  our  enquiry.  At  present,  the  evidence  is  not  fully  complete.  In  our  British  Ordovi- 
cian  rocks,  the  Cccuograptus  (Norman's  Kill)  zone  is  about  half  way  up  the  total  succes- 
sion, i.e.  in  the  middle  of  the  Llandeilo  formation,  which  has  the  Arenig  below,  and  the 
Caradoc  above.  On  a  priori  grounds,  this  also  must  be  its  place  in  the  Canadian  succes- 
sion. The  difficulty  lies  in  finding  the  true  base  of  the  Ordovician  in  Canada.  If  the 
Chazy  answers  broadly  to  our  Arenig,  the  Trenton  to  our  Llandeilo,  and  the  Utica  and 
Hudson  River  Group  to  our  Caradoc,  then  the  place  of  this  Cceuograptus  zone  is  in  the 
middle  of  the  Trenton.  If  the  Chazy  overlies  the  Quebec  Group,  then  the  Ccenograptus 
zone  lies  below  tin-  Trenton.  If  the  Trenton  is  of  the  age  of  our  Middle  Llaudeilo,  then 
the  Cu'iiograptus  zone  answers  to  the  lowest  Utica  beds  ;  but  this,  as  I  have  here  said,  I 
hold  to  be  not  yet  demonstrated.  In  any  case,  the  place  of  the  Coenograptus  zone  is  about 
midway  between  the  base  of  the  Point  Levis  (Phyllograptus  beds)  and  the  summit  of  the 
Lorraine  (Hudson  Ivivor  Group.) 


i INK  III  A. — Harks  of  (he  Covr  Fields  and  St.  John's  Market,  Quebec,  and  of  the  North 

XiJc  of  the  Island  of  Orleans. 

The  fossils  from  these  localities  are  few  in  number,  and  somewhat  difficult  of  identi- 
fication. The  species  are  all  of  Llandeilo-Bala  age  (see  Comparative  Table),  and  the  general 
facies  indicates  an  horizon  about  the  summit  of  the  Ccenograptus  or  Marsouin  beds  zone, 
last  described.  The  association  of  forms  reminds  me  of  that  of  the  highest  Glenkiln  and 
lowest  Hartl'ell  beds  of  the  south  of  Scotland.  I  should  imagine  that  they  follow  on  at 
oner  upon  the  C'a'nograptus  beds  without  a  break — indeed,  it  is  possible  that  Cccnograptus 
may  be  detected  among  them;  hut.  judging  from  the  British  phenomena,  this  is  doubtful. 
It  i>  not  unlikely  that  these  Cove  Field  beds  mark  the  transition  from  the  Marsouin  beds 
into  the  lowest  zones  of  the  Black  River  or  Trenton  Limestones.  The  presence  of  a  form 
identical  with,  or  closely  allied  to,  the  U.  umplcxiciiulis  of  Hall,  points  in  this  direction. 

The  main  point  is  perfectly  clear.  There  is  nothing  in  the  Cove  Fields  and  St.  John's 
Market  fauna  that  reminds  us,  in  the  slightest  degree,  of  the  fauna  of  Point  Levis.  The 
fossils  are  the  fossils  of  the  Marsouin  River  fauna,  or  second  Ordovician  fauna,  and  have 
not  a  species  in  common  with  the  iirst  Ordovician  fauna — the  typical  fauna  of  the  rocks 
of  Point  Levis. 

SUMMARY. 

(!•) — The  Graptolites  of  the  collection  examined  are  all  derived  from  rocks  of  greater 
antiquity  than  the  so-called  Utica  and  Hudson  River  rocks,  if  we  regard  these  as  typified 
by  the  fauna  hitherto  described  from  the  Graptolitic  rocks  of  Lake  St.  John,  Canada,  and 
those  of  the  valley  of  the  Mohawk,  in  the  State  of  New  York. 

(2.) — There  are  two  grand  faunas  represented  in  the  collection : — (A)  The  so-called 
Quebec  fauna  of  the  Calciferous-Chazy  formations  of  Cape  Breton,  Cape  Rosier,  Point 
L«via  and  Ste.  Anne,  which  answers  to  the  fauna  of  the  British  Upper  Tremadoc  and 
Arenig  rocks  and  their  European  equivalents ;  and  (u)  the  Griffin  Cove,  Marsouiu  River 
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and  Norman's  Kill  fauna,  which  answers  to  the  fauna  of  the  middle  zones  of  the  European 
Ordovician  or  Cambro-Silurian  rocks. 

(3.)— In  each  of  these  grand  faunas  are  found  two  subfauuas,  those  of  the  lower 
faunas  being  the  more  distinctly  separable  : — 

A. — QUEBEC  OB  CALCIFEROUS-CHAZY  FAUNA. 

Subfauna  1. — Cape  Rosier  and  Barrasois  River  Zone,  of  Calciferous  age=Tre- 
madoc  Rocks  of  Great  Britain  and  Ceratopyge  and  Dictyonema  Beds  of  Norway. 

Subfauna  2. — Ste.  Anne  River  Zone,  of  Point  Levis  age=typical  Arenig  of  Great 
Britain ;  Phyllograptus  Beds  of  Scandinavia,  etc. 

B. — TRENTONIAN,  MARSOUIN  RIVER,  OR  NORMAN'S  KILL  FAUNA. 

Subfauna  A. — Tlie  Coenograptus  Zone  of  GriJ/in  Cove  and  the  Marsouin  River 
answering  to  the  Middle  Llandeilo  Beds  of  Great  Britain,  to  the  Gleukilii  Beds  of 
Scotland,  etc. 

Subfauna  B. — Hie  Cove  Fields  and  Orleans  subfauna ;  apparently  destitute  of 
Ctenograplus  gracilis,  and  answering  to  the  highest  Llandeilo  or  Lowest  Caradoc 
Beds  of  England. 

(4.) — The  last  of  these  subfaunas  shews  evidence  of  a  transition  into  the  Utica- 
Lorraine  Graptolitic  fauna  of  the  Mohawk  valley,  New  York,  and  of  Lake  St.  John, 
Canada. 

(5.) — From  a  comparison  of  the  foregoing  facts,  it  follows  that  :— 

First. — If  the  strata  associated  with  the  Pillar  Sandstones  near  Cape  Chaste  and  else- 
where actually  contain  Phyllograptus  (see  Report  Geological  Survey  Canada  1880-1-2, 
p.  26  DD.)  then,  as  these  strata  always  appear  to  come  between  the  Levis  conglomerates  and 
the  Marsouin  rocks,  there  may  be  no  necessity  for  presuming  any  general  fault  or  overlap 
between  the  so-called  Levis  beds  of  the  Gaspe-Marsouin  area  and  the  more  recent  so-called 
Utica  beds  of  the  same  district.  There  may  be,  on  the  other  hand,  in  some  localities  an 
uninterrupted  succession  from  the  base  of  the  Cape  Rosier  rocks  into  the  very  highest 
beds  along  the  south  shore  of  the  St.  Lawrence. 

Secondly. — If  there  be  no  break  in  the  great  succession,  then  the  sequence  in  the 
Gaspe  peninsula  must  be  simply  regarded  as  generally  inverted,  faults  and  folds  being 
probably  present  in  abundance ;  but  the  succession  from  the  St.  Lawrence  southward 
must  be  regarded  as  a  generally  descending  one.  On  this  supposition,  if  we  may  judge 
from  the  local  sequence  of  the  rocks  and  fossils  as  laid  down  in  Mr.  Ells's  "  Report  on  the 
Geology  of  the  Gasj>e  Peninsula"  (Report  of  Progress  1880-1-2,  DD  viii.)  the  ascending 
succession  may  perhaps  be  somewhat  as  follows  : — 

Possible  Ascending  Succession  of  Strata,  on  the  South  Side  of  the  St.  Lawrence,  from  Cape  Gasp6 

to  Tartigo  River. 

PRE-CAMBRIAN. 

(A). — METAMORPHIC  ROCKS  OF  THE  SHICKSHOCK  RANGES. 
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CAMBRIAN. 

(B.)— CAMBRIAN  FORMATIONS. 

B.1 — Fine  conglomerates,  with  white  quartz  pebbles ;  red,  brown,  grey  and  black 
slates.  (Localities :  Grande  Carriere,  etc.,  and  flanks  of  the  Shickshock  Range). 

B.; — Grey,  red,  brown  and  black  shales,  with  beds  and  bauds  of  dolomite.  (Localities : 
Les  Islets,  coast  south  of  Cape  Rosier,  etc.)  Fossils  :  Dictyonema,  Bryograptus,  etc. 

[B1  and  B2  may,  perhaps,  represent  both  the  Upper  Potsdam  and  the  Calciferous  rocks 
of  the  western  district  of  New  York  and  central  and  Upper  Canada.] 

ORDOVICIAN. 

(c-.) — OKDOVICIAN  OR  CAMBRO-SILURIAN  FORMATIONS. 

(1.)  Loietr  Division  or  Quebec  Group  of  Logan. 

C" — Hani  grey  quartzite,  quartzose  sandstone,  limestone,  conglomerates,  etc,  with 
seams  of  black  shale  (Sic.  Anne,  Cape  Rosier,  Tartigo  River,  etc.,  with  Levis  Trilobites) 
and  grey  shales  with  scams  of  dolomitic  rocks.  Fossils :  Phyllograptus,  Tetragraptus, 
Didymograptus. 

(V — Grey,  urrcen.  purpl"  and  clouded  shales,  mterstratified  with  grey  and  black 
slates,  and  passing  into 

C.1 — Hard  green  and  grey  sandstones  of  great  thickness,  interstratified  with  red, 
green  and  grey  shales.  Localities  :  Ste.  Anne  des  Mouts,  Cape  Chatte,  etc.,  etc.  (Pillar 
Sandstones.) 

The  limestone  conglomerates,  etc.,  at  base  of  C1  may  answer  to  the  asserted  break 
between  the  Calciferous  and  Cha/y  in  New  York  and  elsewhere  ;  and  the  Pillar  Sand- 
stones may  come  into  the  place  of  the  Chazy  Sandstones  of  Grenville.  In  this  event,  the 
Quebec  of  this  area  would  answer  generally  to  the  Chazy  of  the  west;  the  Calciferous 
fossils  of  the  conglomerates  may  be  derived  from  fragments  of  Calciferous  rocks.  C1,  0s 
and  C1  would  answer  precisely  to  Logan's  Levis,  Lauzon,  and  Sillery  divisions. 

On  the  other  hand  as  it  appears  by  no  means  unlikely,  from  the  fact  that  westward 
from  the  mouth  of  Marsouin  River,  the  beds  with  Dictyonema  sotnale  seem  to  lie  always 
between  the  Pillar  Sandstones  and  the  local  Levis  conglomerates  and  shales,  it  is  possible 
that  these  Pillar  Sandstones  are  actually  below  the  Dictyonema  beds ;  and  thus  come 
broadly  speaking,  into  the  place  of  the  Potsdam  formation.  If  this  be  the  case,  then  the 
zones  Cs  of  the  foregoing  sequence  would  answer  to  B1,  and  C2  to  B*;  the  typical  Levis 
strata  C '  would  be  the  highest  formation  of  the  older  series,  yet  recognized  in  the  district. 
In  this  case  also  it  follows  of  necessity,  that  the  Griffin  Cove  and  Marsouin  River  strata  of 
the  district  under  consideration  must  be  separated  from  the  so-called  Levis  strata  by  a 
gigantic  fault  or  dislocation,  as  in  the  neighbourhood  oi  Quebec. 
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C4  (a).     Hard,  cherty,  felspathic  slates,  with  hard,  grey  sandstones. 

C5  (ft).  Black,  bituminous  shales  and  limestones,  with  beds  of  buff  weathering 
dolomite  beds,  very  fossiliferous  ;  Cicnograptus  gracilis,  etc.,  etc.  (Localities  :  Griffin  Cove, 
Marsouin  River,  Gros  Maule,  etc.) 

C*  (c).  Hard,  grey  sandstones,  with  knobbed  surfaces  (D.  pristis  abundant.)  Locali- 
ties :  Cape  Chatte,  Cape  Magdalene,  etc.  Fossils  :  Lepticna  sericea,  Orthis  tesludinaria,  etc. 

These  beds  can  hardly  be  much  newer  than  the  Trenton  Limestone  of  the  eastern 
districts ;  such  brachiopoda  as  occur  in  these  rocks  occur  also  in  the  Trenton,  as  well  as 
the  Utica  and  Lorraine.  The  sequences  given  above  are  merely  suggested,  and  are 
deduced  from  the  general  geographical  arrangement  of  the  beds.  They  are  valueless, 
except  as  starting  points  from  which  to  commence  a  detailed  study  of  the  strata  upon  it. 


(3.)   Upper  Division,  or  Hudson  River  and  Lorraine  Rocks  of  Hall  and  Logan  (apparently  ivanting.) 

TJiirdly. — Thus  it  appears  at  present  that  we  are  destitute  of  any  clear  evidence  that 
true  Utica  and  Hudson  River  strata  occur  anywhere  along  the  south  side  of  the  St. 
Lawrence,  from  Gaspe  to  Quebec ;  all  the  strata  seeming  to  be  older  in  point  of  time 
than  the  Utica  proper,  as  typified  by  the  rocks  of  Ottawa  and  Lake  St.  John.  As  to  the 
two  formations  of  the  Trenton  and  Utica,  being  mapped  in  New  York  and  western  Canada 
essentially  on  lithological  grounds,  it  is  exceedingly  probable  that  the  line  between  them 
differs  greatly  in  true  geological  age  when  followed  from  Quebec  to  Ottawa  and  New 
York ;  so  that  in  some  localities,  where  the  Trenton  Limestone  series  is  poorly  developed, 
the  Utica  of  that  locality  actually  descends  to  and  includes  the  Norman's  Kill  and 
Marsouin  zone.  But  this  is  a  point  for  future  investigation.  The  facts,  as  they  stand, 
relate  the  Marsouin  and  Graptolitic  shales  to  the  Trenton  rather  than  to  the  Utica  Slate, 
as  at  present  understood. 

Fourthly. — The  so-called  Quebec  rocks,  of  the  town  of  Quebec,  as  typified  by  the 
fossils  forwarded  from  the  localities  of  the  Cove  Fields  and  St.  John's  Market,  are  not  of 
Quebec  age  at  all.  They  are  probably  the  newest  rocks  represented  in  the  collection,  and 
possibly  shade  upwards  from  the  Marsouin  Graptolitic  shales  of  Orleans  Island  and  Cap 
Rouge.  They  appear,  however,  to  be  of  greater  antiquity  than  the  Utica  Slates  of  Lake 
St.  John,  answering  to  the  basement  zone  of  the  British  Bala,  instead  of  to  the  middle 
zone,  which  seems  to  be  the  place  of  the  Lake  St.  John  shales. 

Fifthly. — These  conclusions  enable  us  to  afford  fairly  satisfactory  replies  to  the  questions 
propounded  in  your  note : — Are  the  two  distinct  Graptolitic  zones  of  the  Gaspe  area 
rightly  entered  upon  the  maps  of  the  Survey  as  of  Levis  and  Utica,  and  are  they 
separated  from  each  other  by  any  stratigraphical  break  (unconformity  or  profound  disloca- 
tion) ?  We  see  that  Levis  rocks  are  certainly  present,  but  none  that  we  can  actually 
demonstrate  to  be  of  true  Utica  age,  as  we  understand  the  term  at  present.  The  higher 
series  of  Graptolite-bearing  rocks  have,  however,  their  exact  equivalent  in  the  Norman's 
Kill  strata  of  the  valley  of  the  Hudson,  referred  by  New  York  geologists  to  the  Utica  Slate, 
and  they  undoubtedly  contain  some  well-known  Utica  forms.  Hence  these  highest  strata 
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were  most  properly  referred  to  the  period  of  the  Utica  formation,  but  it  is  imposssible  to 
demonstrate  the  correctness  of  this  reference  in  the  present  state  of  our  knowledge.  The 
zones  represented  range  from  the  Calciferous  to  the  Trenton-Utica,  and  their  sequence 
appears  identical  with  that  of  their  representatives  in  Great  Britain  and  northern  Europe. 
But  while  we  cannot  yet  actually  prove  the  existence  of  any  general  unconformity  or 
extraordinary  dislocation,  the  normal  sequence  of  the  strata  has  been  generally  inverted, 
and  appears  to  be  locally  interrupted  by  overturue/l  folds  and  inverted  faults. 

SutMy. — In  western  America,  precisely  as -in  some  parts  of  the  British  Isles,  the  Lower 
Fahrozoie  rocks  shew  great  variations  in  their  lithological  and  petrographical  character- 
istics in  different  geographical  areas.  In  Great  Britain  (compare  my  papers  on  the  Moffat 
Series  and  the  Girvan  Succession),  this  variation  appears  to  be  more  or  less  related  to  the 
\-arvin"-  distance  from  the  ancient  Faheozoic  shore-line — each  formation  graduating  from 
a  massive  assemblage  of  coarse  materials  to  a  thin  sheet  of  very  fine  silt,  when  followed 
in  certain  special  directions.  In  the  same  way,  the  thick  shore-derived  mechanical 
deposits  of  much  Inter  formations  have  long  been  recognized  as  graduating  into,  and 
becoming  represented  by,  their  organically  derived  deposits  (limestone  and  chalk,  etc). 
I  have  for  years  held  the  opinion  that  the  entire,  more  or  less  Calcareous  series  of  the 
Lower  Fahrozoic  rocks  of  New  York  State,  and  of  the  region  west  and  north  of  the  St. 
Lawrence,  from  the  Potsdam  below,  to  the  Lorraine  (Hudson  River  Group)  above,  was 
originally  represented,  formation  above  formation,  iu  the  vastly  thicker,  sandy,  flaggy  and 
shaly  strata  lying  to  the  east  and  south  of  the  great  St.  Lawrence  and  Hudson  River  Valley, 
from  (laspc  to  New  York  (i.e.  in  the  strata  to  the  east  of  "Logan's  Line,"  generally 
lumped  together  by  American  geologists,  as  Quebec  and  Hudson  River  Groups).  In 
the  western  Toronto-Ottawa  calcareous  formations,  the  usual  Lower  Pakeozoic  fossils 
(Hrachiopoda,  Crustacea,  etc.)  are  present  in  abundance;  the  original  sequence  is  undis- 
turbed by  folding  or  dislocation  ;  and  as  a  consequence,  our  knowledge  of  the  chrono- 
logical relationship  of  the  various  recognizable  rock  formations  is  fairly  complete.  In  the 
eastern  Quebec-Gaspe  series,  on  the  contrary,  Brachiopoda  and  Crustacea  are  almost 
\\holly  wanting;  the  original  sequence  is  almost  hopelessly  obscured  by  faults,  folds, 
overfaults  and  inversions,  while  suggestions  of  possible  uncouformabilities  and  overlaps 
add  to  the  bewildering  confusion.  But  these  eastern  non-calcareous  rocks  contain  an 
abundance  of  Griptolites  fairly  easy  of  identification,  and  quite  as  valuable  chronologic- 
ally as  the  species  of  Brachiopoda  and  Crustacea.  Many  of  these  Graptolithina  have  their 
geological  dates  fixed  by  their  known  horizons  among  the  Calcareous  rocks  of  New  York 
and  Canada ;  others  by  their  known  systematic  places  in  the  equivalent  European  suc- 
cession. 

In  the  careful  study  of  the  geographical  and  geological  distribution  of  the  several 
horizons  of  these  Graptolites  in  the  extensive  convoluted  rock  series  of  the  Eastern 
Townships,  lies  the  solution  of  the  great  geological  enigma  of  the  Quebec  Group  and  its 
puzzling  associates.  We  shall  not  be  able  to  parallel  the  eastern  and  western  series, 
formation  for  formation,  until  we  know  more  of  the  Graptolitic  faunas  of  the  Chazy, 
Black  River,  Trenton,  Utica  and  Lorraine  formations  themselves,  where  they  lie  flat  and 
undisturbed,  and  can  compare  them  with  those  of  their  European  equivalents.  This  is  a 
work  that  ought  to  be  at  once  taken  up  in  serious  earnest  by  American  geologists,  and 
carried  on,  stage  by  stage,  with  the  study  of  the  equivalent  rocks  of  the  convoluted 
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eastern  areas.  Till  this  is  done,  all  our  correlations  of  these  eastern  deposits  must  be 
regarded  simply  as  provisional  approximations,  liable  to  inevitable  modification  and 
improvement  in  the  light  of  future  discovery.  The  Geological  Survey  of  Canada  possesses 
unequalled  facilities  for  carrying  on  this  work,  in  having  both  the  eastern  and  western 
formations  within  easy  reach,  and  both  within  the  areas  covered  by  the  National  Survey ; 
and  I  sincerely  trust  that  it  is  reserved  for  that  Survey  to  solve  the  great  Canadian 
problem  of  the  Quebec  Group  in  the  area  in  which  it  was  first  propounded.  It  is 
that  part  of  Canadian  geology  which  is  of  more  than  national  importance,  and  that 
part  of  American  palaeozoic  geology  which  is  of  world-wide  interest ;  and  I  shall  be 
gratified  if  anything  I  can  do  or  suggest  will  aid  in  advancing  this  great  and  necessary 
work.1 

PROVISIONAL  LIST  OF  FOSSILS,  WITH  LOCALITIES. 
Slabs  from  Cove  Fields,  near  Quebec  City. 

*  Diplo»raptu8  foliaceus  (Murch.),  vars.  1.  basilicus,   2.  confertus,   3.  platydons. 

"  amplexicaulis?  Hall  (==.  Dipl.  rugosus,  [Emm.]  confr.  D.  tcretiusculus,  His.) 

"          truncatus  (?)  Lapw. 

"  euglyphus,  Lapw.  (?) 

Corynoides  calycularis,  Nich. 
Dicellograptus,  sp. 
Climacograptus,  two  sp. 

"  tricornis,  Hall. 

Cryptograptus  tricornis,  Carr.  (=  G.  marcidus,  Hall.) 
Dicranograptus  tardiuseulus  (?)  Lapw. 

Slabs  from  near  St.  John's  Market,  Quebec  City. 
Diplograptus  rugosus,  Emm. 

Half  a  mile  above  Tartigo  River. 
Dictyonema  sociale,  Salter  (=  D.  flabelliforme,  Eichwald.} 

1  While  this  Preliminary  Report  was  passing  through  the  press,  Sir  W.  Dawson  kindly  forwarded  to  me  a  copy 
of  his  Report  on  the  Redpath  Museum,  McGill  University,  for  1883,  containing  an  article  by  himself  on  the 
"  Graptolites  of  the  Quebec  Group"  (pp.  15-17).  In  this  article  reference  is  made  to  Mr.  Weston's  discovery  of  the 
Dictyonema-bearing  shales  at  Little  White  River,  and  to  Mr.  Richardson's  subsequent  discovery  of  similar  beds 
at  Matane.  The  Dictyonema  is  correctly  identified  as  the  Dictyonema  sociale,  Salter,  of  the  Upper  Tremadoc  (D. 
flabelliforme,  Eichwald);  and  the  inference  is  drawn  that  the  containing  beds  are  older  than  the  typical  Point 
Levis  rocks,  and  are  of  Upper  Cambrian  age.  It  is  also  pointed  out  that  certain  beds  associated  with  the  Dicty- 
onema shale  contain  fragments  of  Trilobites  apparently  most  nearly  related  to  those  of  the  fauna  of  the  Potsdam 
of  Newfoundland.  Finally,  the  author  suggests  that  Graptolitic  zones  reaching  from  Lower  Tremadoc  to  the 
Upper  Llandeilo  may  ultimately  be  discriminated  in  the  great  mass  of  sediments  known_as  the  Quebec  Group. 
It  is  highly  gratifying  to  find  that  the  original  views  advanced  by  Sir  W.  Dawson  in  1883  are  practically  identical 
with  those  laid  down  in  the  present  Preliminary  Report 

*  Same  as  Marsouin  River,  as  regards  species  and  rock. 

Sec.  IV.,  1886.    23. 
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One  mile  below  Tartigo  River. 

Diecllograptus  sextans,  Hall,  var. 
Coenograptus  giaciliu,  Hall. 
Diplograptus  Whitfieldi,  HaU. 

putillus,  Hall.  (?) 

Climaoograptus  pcrexi-avatus,  Lapw. 
Clathr-giaptu:)  c-unciformi*,  Lajw. 

Near  Fox  River. 

PitTimograptus  ramosus,  Ifiill. 
l>irclloitraptns  confr.  tennii-.  Hall. 

"  sextans,  Hall  (inlortus,  Lajtic.) 

Diploj;raptu«  foliawus,  Murrh. 
Cliinai-ograptii>  cunfr.  Si-han-nbi-rgi,  Lnpir. 


lietireen  Little  Fox  River  and  Gros  Mnule. 

Ctvnograptus  grac-ilis.  Hall. 
Diplograptus  t'oliaccus,  JJurch. 
Thumii'igraptu.-   Hai-i  andei,  Hall. 
Dicrauograptu*  r:ini<psus  Hall  (larger  form.) 


Cape  Rosier. 

Clonogi-ajitus,  sp. 
hiflyoneina  tiuciale.  Salter. 
I)ichograptus,  *\}. 

One  mile  below  Little  Michaud  River. 

Dicellograptua  sextans,  Hall. 

Climacograptus  antiquus,  Laj/tc. 

Latiiugraptuii  bimocronatUB,  Nick,  (mueronatus,  Hall.) 

Dicranograptos  ramosus  (Hall),  var.  spinosus,  Lapw. 

Diplograptus  foliaeeus,  Murch.     (=  D.  pi-istis,  Hall.) 

euglyphuH,  Lapw. 
Ccenograptus  gracilis,  Hall. 

North-wet  t  Point,  Griffin  Cove. 

Clematograptus  multifasciatus,  Hall. 
Dicellograptus  sextans,  Hall. 

clivaricatus,  Hall. 
Diplograptus  Whitfieldi,  Hall. 
(?)  putilluH,  Hall. 
Climacogrmptus  bicornis,  Hall. 
Ccenograptus  gracilis,  Hall. 


FROM  LOWER  PAL/EOZOIC  ROCKS. 

A  little  above  the  Marsouin  River. 

Dicranograptus  ramosus  (Hall),  var.  rectus,  Hopk. 
Dicellograptus  sextans,  Hall  (slender  variety.) 
Lasiograptus  mucronatus,  Hall  (bimucronatus,  Nich.) 
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One  mile  east  of   Little  Capuchin  Elver. 
Dictyonema  (sociale,  Salter.) 


Dichograptus,  sp. 
Clonograptus,  sp. 


One  mile  below  Little  White.  River. 


One  mile  east  of  Griffin  Core.1 


Dicranograptus  ramosus,  JIall  (spinosus,  Lapw.) 
Climacograptus  Schareiibergi,  Lapw. 
Lasiograptus  mucronatus,  Hall  (bimucronatus,  Nich.) 
Dicellograptus  sextans,  Hall. 

sextans  (Half),  var.  tcnuibrachiatus. 
Diplograptus  euglyphus,  Lapw. 

''          perexcavatus  (?)  Lapw. 

"          foliaceus,  Murch.  (acutus.) 


One  mile  west  of  Grand  Mtchin  Point. 


Bryograptus,  sp. 
Callograptus,  sp. 
Clonograptus,  sp. 


Three  miles  above  Ste.  Anne. 


Phyllograptus  Anna,  Sail. 
Tetragraptus  fruticosus,  Hall. 
Didymograptus  extensus,  Hall. 


Gros  Maule. 


Diplograptus  mgosus,  Emm. 


Bryograptus,  sp. 
Clonograptus,  sp. 
Didymograptus,  sp. 
Dictyonema,  sp. 


One  mile  west  of  Long  Point. 


1  The  backs  of  many  of  the  specimens  are  marked  "  half  a  mile  below  Little  M6chin  River."    One  specimen, 
locality  not  known,  affords  the  Bala  form  of  Dicranograptus  ramosus,  Hall. 
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A  little  above  Marsouin  River. 

Dicranograptus  ramosus  (Hall*),  var.  rectus,  Hopk. 

tardiusculus,  Lapw.  (ramosus.) 
Dicellograptus  sextans.     (Slender  variety.) 

"  intortus,  Lapw. 

Lasiograptus  mucronatus,  Hall,  (bimucronatus,  Nick.) 
bimucronatus,  Nick,  (mucronatus,  Hall.) 
Didymograptus  Sagittarius,  Hall. 

confr.  superstos,  Lapw. 
Oopnogriiptus  gracilis,  Hall. 
Diplograptus  foliaccus,  March,  (ucutus,  Lapw.) 
Climacograptus  porexeavatus,  Lapw. 

Near  Little  Falls,  Magdalene  River. 

Didymograptus  sagittiirius,  Hall. 
DicranogrnptiiH  raino>us,  Hall. 

confr.  sextans,  Hall. 

Clinacogrnptus  confr.  Seharenbergi,  Lapic. 
l)jjil"grai)tus  (Ibliact'iis,  Murch. '!  I'tir.)  acutus,  Lapw. 

Long  Point,  Ste.   Anne  River. 
Glossograptus  eiliatus,  Emmons. 

Grande  Coupe  and  Magdalene  River. 

Diplograptus  cuglyphus,  Lapw. 
fbliaccus,  Murch. 


Island  of  Orleans,  near  Quebec  City. 

Dicranograptus  ramosus  (Hall),  var.  spinosus,  Lapw. 
Climacograptus  Scharenbcrgi,  Lapw. 

bicornis,  Hall. 
Diplograptus  foliaceus,  Murch, 


Half  mile  up  from  Anse  de  TEtang. 
Dicranograptus  ramosus,  Hall  (Nicholsoni,  Hopk.) 

Farnham,  Lot  33?  Range  IIL 
Oldhamia  radiata,  or  Dictyoncma  impression. 


FROM  LOWER  PALEOZOIC  ROCKS. 

Half  a  mile  above  Cap  Rouge. 

Climacograptus  antiquus,  Lapw 
.p. 

bicornis,  Hall. 
Diplograptus  rugosus,  Emm. 

confr.  putillus,  Hall. 
foliaceus,  Murch.  (pristis,  Hall.) 
Dicranograptus  ramosus,  Hall  (destitute  of  spines.) 
Dicellograptus  divaricatus,  Hall. 
intortus,  Lapw. 
sextans,  Hall. 
Coenograptus  gracilis,  Hall. 
Lasiograptus  bimucronatus,  Nich. 

mucronatus,  Hall. 
Didymograptus  Sagittarius,  Hall. 

• 

Barrasois  Brook,  Cape  Breton  Island. 

Dictyonema  sociale,  Salter  (=  D.  flabelliforme,  Eichwald.) 
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C.  LAPWORTH  ON  GRAPTOLITES 
TABLE      A. 


Showing  the  various  Horizons,  approximate  Geological  Age,  and  American  and  European  Equivalents  of  the 

Geological  Survey  of  Canada  to  Professor 


EUROPEAN    FORMATIONS    AND    GRAPTOLITIC    ZONES. 


Formations  in  Great  Britain. 

Graptolitic  Zones  already  recognised  in  the  foregoing  formations  in 
Great  Britain  and  Europe. 

E.      BALA  OR  CARADOC  FORMATION. 

EJ.  —  Upper  Division. 

E3.—  Zone  of  DICKLLOGRAPTUS  AXCKI-S,  Lapworth,  (Hartfcll,  Scot- 

. 

land,  Sweden,  Bohemia,  e'.c.)  with  Dipl.  trunaitia. 

(UPPER   HARTFELL.) 

£*.—  Middle  Division. 

E!.—  Zone  of  PI.KCROGRAPTUS  LINE*  RIS  (Scotland,  Scandinavia),  with 

Ainjth'ffmptuti  radiatut,  H.,  Lept.  flaccidtw,  H.,  Orth.  quadri- 

SB 

mucronatwi,  H. 

H 

(MIDDLE  HARTFELL.) 

H 

K, 

E  '.  —  Lower  Division  (llnln  Linn- 

E'.—  Zone  of  DICRAXOGRAPTUS  CLINOANI,  Carr.  (Scotland,  Sweden), 

QQ 

•t<mti  of  Wales). 

with  I>.  nimotiu,  Climac.  cavdahu,  C.  bicornit,  Dicell.   For- 

chnnimeri,  etc. 

V. 

(LOWER  HARTFELL.) 

IH 
PS 

CO 

O.      LLAXDCILO    FOHMATIO.V. 

o 

D3.  —  Upper  Llandeilo. 

D1.    Zone  of  CO:XOGRAPTL-S  GUACII.IS,  Hall.    With  Dicrnnograptut 

o: 

rttmttHu*,   var-   «J>(MOWIM,    Uicran.    NicJiolnoni,    Didym.  tfittit- 

— 

tiriiit,  Hall,  lM*ioarni>tiu  mucronatiu.  Hall,    Dviym.   xiper- 

7. 

lr-.-Mi.Hle  Lluudcilo  (l.h,r,d,iln 

ttfs,      Clinific.    antiqutw,     C.    Schnrenbergi,     Dicelloffraptut 

"* 

l.in»ttxn<  s   of   S.    Wales, 

D  -.         gestfiti*,  /tipl.   Vt'hitfitldi,  Leptofiraptiu  sp.,  etc. 

V 

Craighmd     LimeMtone     of 

. 

.Scotland.) 

(GLENKILN   SHALES,  etc.) 

as 

o 

D1—  Lower  Llumleilo. 

D1.—  Zone  of  DIDYMOGRAPTDS  MURCHISOKI,  Beck,  with  Glomwraptu* 

» 

cUiatut,  Eminons,  Climac.  perexcamtv*,  Lapw. 

•< 

(LLANDEILO  SHALES,  etc.) 

« 

C.      Aur.xiii  FORMATION. 

o 

A 

C3.—  Upper  Arenif. 

C'1.—  Zones  of  Ashes  and  Lavas  of   Arenig,  Shelve,  and  Borrow- 

PC 

dale,  Cumberland.                     (BORROWDALE   SERIES.) 

o 

C'.—  Middle  Arcnig  (OrtAwra. 

O2.—  Zone   of  DIDYMOGRAPTUS  Bipinca,  Hall.     With  Uidi/m.  ejOm- 

Liniatonf*  of  Sweden). 

nt»t  I1-  Nlckoltoni,  I'livll.  anywitifoliutt  etc. 

(UPPER  SKIDD  AW.) 

C1—  Lower  Arcnig. 

C1.  —  Zone  of  TKTRAGRAPTUS  BRYONOIDKS,  Hall,  with  Loaanotrapltu 

Ao0ani,    Didym.    ptttuliu,    D,   nitidut,    Tt'tra.    lliffit/yi>    T. 

Sruticotwi.  etc. 

(LOWER  SKID  DAW.) 

B.      TUMADOC  FORMATION. 

B1—  Upper  Tremadoc. 

B*.—  Zone  of  BRYOORAPTUS  KJERCLFI,  Lapworth,  with  Clanagraptui, 

"~*            *^ 

^  — 

Dictyjncma,  etc. 

H 

(UPPER  TREMADOC  SLATES.) 

5      fe 

M     *J 

•'  ~J 

2  "  < 

a    5 

B  '-  Lower<Trenudoc. 

B1.—  Zone   of    DICTYOXKMA    SOOIALI,   Salter,   (=  D.  flaMliforme, 

»          0 

Eichwald)  and  Clonuffruplu*. 

3 

(LOWER  TREMADOC  SLATES.) 

PI 

A.     LI»OCLA  FLAO».    (UrrEB.) 

Zone*  of  GLIMS  SPIXBLOSUS  and  0.  SCARABKOIDIS. 

FBOM  LOWER  PALAEOZOIC  ROCKS. 
TABLE     A.— Continued, 
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several  Graptolitic  Zones  illustrated  in  a  collection  of  Graptolites  forwarded  March,  1886,  by  the  Director  of  the 
Lupworth  for  identification  and  study. 


AMERICAN    FORMATIONS    AND    ORAPTOLITIC    ZONES. 


B< 

1 

O 


a 

a  •< 


K 
O 


D 
H 


3 

I 


a 
o 


o 

M 


< 

Ci 


Graptolitio  Zones,  New  York 
State.      . 


E-.— Lorniine  Slates  of  New 
York,  with  Amphigr. 
radintus,  11.,  1).  f-tli- 
acew),  Murch. 

E1.— Utica  Slates  of  CxtuVo 
Creek,  N.Y.,  with  D. 
J>rfofM,  II.,  (7.  bicrfnvt, 
H.,  Dicran,  itimtisut, 
Kdl/m.  tcrmtulut  (?) 


D  '.—Graptolitio  Shales  of  Nor- 
manskill,  near  Albany 
Valley  of  Hudson  River, 
with  Dicntn.  ntniosnv, 
Licell.  /urcatut,  Uidum. 
serratidtif,  H.,  Dipl.  mn- 
cronatm,  Dial/,  sex- 
tant, D.  dimrimtui,  H., 
Climac.  bicomie,  Crypt. 


Graptolitio  Zones,  Canada. 


E-'.— Utica  Slate  of  Sl^ake  St. 
John,  with  Leptoffraptou 
fluucidn*,  Orth.  rjiiitdriinu- 
cronutUH,  etc. 

E2.— Utica  Slate  of  neighbour- 
hood of  Ottawa,  with 
Lt-pt.  flticcidit*.  L.  unmc- 
tttng.  Dipl.  printia,  Ctimuc. 
bicvriii*,  etc. 


D2.— flraptolitic  Shales  of  Mar- 
souin River,  with  Dii'ran. 
ramoxUH,  H.,  Didym.  tf-'r- 
ratulw,  II.,  Dicdl.  MJC- 
inni,  H  ,  etc. 


-.  /Graptolitic  Shales  of 
/  Pt.  Levis,  with  Loffan- 
oornptits  Lotjani,  Clon, 
rigidtut,  PhyU.  Anna, 
1\  typtM,  Tetra.  brj/o- 
noi'ltH,  T.  fniticostly, 
etc. 


GRAPTOLITIC   ZONES, 

Illustrated  by  recent  Geological  Survey  collections 
from  Quebec,  Ste.  Anne,  Uaspe,  etc. 


D 

§ 
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9*      OQ 
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Graptolitio  Zones  recognised  in  Strata 
of  Quebec,  Orleans  1-laml,  Margouin 
River,  and  down  to  Cape  Rosier, 


E1.— (liiAPTOUTic  SHALES  of  Citadel 
Hill,  Quebec,  St.  John's,  Nfld.. 
and  X.  end  of  Orleans  Island, 
with  Diihgmpt,,*  fulinenu, 
.Murch.  (r<ir.  ,j),  C/imnc.  bimrnit, 
H.,  I)icr(in.t  sp.,  and  C'frj/noidi-g 
cnlycularu. 


D3 


W 


CIKMIGRAPTUS  Zones.  Shales  of 
(irilfin  Cove,  Marsouin  Kivcr, 
Little  Mdchin  River,  Cap  HOUKO 
(Quebec),  Fox  and  Mairdalcno 
Rivers,  etc.,  with  Didunuwnip- 
tn»  untiiltiiriMu,  II.,  h-pl.  Itnviu, 
II.,  Can.  f/mciVw,  II.,  />!<•<//. 
ifflunt,  H.,  D.  intnrtu*,  Lapw., 
Dicranoffr.  rnmonun,  II.  (vars.), 
fjtttii'iffr.  iiiHfrtmtttua,  II.,  Dipt. 
Wliiliirldi,  H.,  Dipl.  foliamu, 
Murch.  (vars.) 


C'6.— PHTLLOORAPTUS  Zone.  Shales 
of  Ste.  Anne  River  (three  miles 
above)  with  Phvll-  Anna,  H., 
Tetragr.  fruticonu,  H.,  Dittym. 
extennu,  H.,  etc. 


B '.— DlCTYONEHA     SOCIALK     Zone    (A). 

Shales  of  Cape  Rosier,  Little 
Whale  River,  Grand  Mdchin 
Point,  with  Bn/ograpltu,  sp., 
Slauroarnptut,  Ctonograptvt, 
Dictyonemn  tociale,  Salt. 

DiCTTONBMi  Zone  (B).  Shales  of 
Barrasois  Hirer,  Cape  Breton 
Island,  with  Dietyonema  Kcialt, 
Salter,  and  Ulenidx. 

i  II.I.IIAVI  v  Zone.  Purple  Shales 
of  Farnham,  with  Oldhamia, 
Sp.,  like  0-  radiata. 
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Trail*.  M.S.r..  1880. 


LA  MAM  IK     I'LANTS. 


S.-...IV.  IM.-.tel. 


L.M  Lambe.  Jel. 


f  9V*l*MO  UTHOGMfHIC  CO.  MOftTffAL 


Fig.  i.  Davallia  tenuifolia.     Fig.  2.  Equisetum  (root.)     Fig.  3.  Thuja  interrupta. 

Fig.  4.  Fruit  of  the  same.    Fig.  5.  Taxites  Olriki.    Fig.  6.  Lemna  scutata.    Fig.  7.  Platanus  nobilis  (reduced). 
Fig.  8.  Castanea.     Fig.  9.  Populus  arctica,  var.     Fig.  10.     Salix  Laramiana. 


TratiK.H.S.C.,lHH6. 


L. \lf.\\lll-:     PI, ANTS. 


Sec.1V. 


L.M  Lambe,  del. 


THf  SWUM)  LITHOCflKMIK.CO  UOHTfttkl. 


Fig. -n.  Ulmus  praecursor.     Fig.  12.  Sassafras  Burpeana.     Fig.  13.  Sassafras  Selwynii. 

Fig.   14.     Viburnum   Calgarianum.     Fig.  15.    V.  oxycoccoides.     Fig.   16.    Aesculus   antiqua. 

Fig.  17.  Symphorocarpophyllum  Albertum.     Fig.  18.  S.  Linnasiforme. 

Fig.  19.  Trapa  borealis.     Fig.  20.  Phyllites. 

AW*.— Fig.  14.  This  species  is  near  to  V.  Nordtmkicldi.  Heer.     Figs.  13  and  19  (b.)  are  partially  restored. 


Trans.  R.  S.  C.,  1886. 


Sec.  IV.  Plate  III. 
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Trans.  R.  S.  C.,  1886. 


IV.  Plate  IV. 


To  illustrate  Prof.  Penhallow's  paper  on  the  Mechanism  of  Movement. 


Trans.  E.  S.  C.,  1886. 


Sec.  IV.  Plate  V. 


To  illustrate  Prof.  Penhallow's  paper  on  the  Mechanism  of  Movement. 


\ 


Trans.  R.  S.  C.,  1886. 


DEVONIAN    FISHES. 


Sec.  IV.    Plate  \  I 


PTERICHTHYS  (BQTHRIQLEFIS)  .CANADENSIS,  Whiteaves. 

FIG.  I. — Upper  surface,  to  show  the  shape  and  arrangement  of  the  plates,  the  sculpture  being  purposely  omitted.     The  numbers 
on  the  plates  correspond  as  far  as  practicable  to  those  of  Pander's  restoration  of  Pterichthys. 

FIG.  2. — Enlarged  representation  of  Plate  6*,  the  shaded  portion  being  intended  to  show  its  downward  deflection. 
FIG.  3. — Posterior  articulating  or  semi-articulating  surface  of  the  cranial  shield  at  viewed  from  below. 


Trans,.  R.  S.  C.,  1886. 


MFVOMAN    FISHES. 


Sec.  IV     Plate  VII 


FIG.  a. 


PTERICHTHTS  (BDTHRIDLEFIS)  CANADENSIS,  Whitaaves 

Flo.  i.— Under  surface  to  show  the  shape  and  arrangement  of  the  plates. 

FIG.  2. — End  view  of  the  combined  dorsal  and  ventral  body  shields  in  outline  as  seen  from  behind.     The  inner  continuous  line 
represents  the  tail  opening. 


Trans.  R.  S.  C.,  1886. 


DEVONIAN  FISHES. 


Sec.  IV.    Plate  VIII. 


•^^s^ 


\ 
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PTERICHTHYS    (HDTHRinLEPIS)    CANAZ1ENSIS,   Whiteavas, 
Upper  surface  of  a  specimen  in  which  the  pectoral  spines  are  not  preserved.    Natural  size. 


Trans.  R.  S.  C.,  1886. 


DEVONIAN  FISHES. 


Sec.  IV.    Plate  IX. 


FTERICHTHYS    (BDTHRIDLEFIS)    CANADENSIS,   Whiteavas, 
Lower  surface  of  a  specimen  in  which  the  pectoral  spines  are  preserved.     Natural  size. 


Trans.  R.  S.  C.,  1886. 


DEVONIAN   FISHES. 
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Sec.  IV.  Plate  X. 
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Fig.  i. — ACANTHODES  coNCiNNUS. — Specimen  in  which  the  head  is  not  preserved,  nat.  size.  (la).  Scales  from  body  of 
same,  highly  magnified. 

Fig.  2.— PHANEROPLEURON  CURTUM.— One  of  the  original  types  of  the  species,  nat.  size.  (20).  The  largest  individual  known, 
one  third  nat.  size,  and  shewing  the  lobate  ventrals  and  one  pectoral.  (2*).  Cranial  plates.  (2c).  Palatal  teeth.  (xJ}.  Scales,  all 
nat.  size.  (2c-).  An  isolated  scale,  enlarged,  of  the  same. 
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Sec.  FV.  Plate  XI 


CARBONIFEROUS  MARINE   LIMESTONE   FORMATION   AT  EAST  RIVER,  PICTOU  CO..  N.S 
TO  ILLUSTRATE  MR.  E.  GILPIN,  JUN.'S  PAPER 
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